“Big Inch” 24-inch 
oil line 


“Little Big 


20-inch petroleum 
products line 


Tennessee Gas and 
Transmission 24” 
gas line 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DVE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 


miles America’s famous 


war pipelines protected Barrett 


Many skilled technicians, many industries, many hands and 
minds have helped build three America’s great wartime 
pipelines whose length totals more than 4,000 miles—War 
Emergency Pipeline’s “Big Inch,” 24” for oil, “Little Big 
Inch,” 20” for petroleum products, and the newest them 
all, the Tennessee Gas and Transmission Company’s 24” line 
for gas. 


But when came choosing protective coatings, Barrett 
Coal-Tar Enamel was the engineers’ choice for more than 
three quarters the area protected. 


These tremendous projects have been completed with almost 
incredible speed, yet with close attention their lasting utility. 
Here where Barrett coatings play their important part, for 
Barrett Enamels are not only easily and quickly applied all 
weathers, but they also resist underground acids, alkalis and elec- 
all varieties soil. This assures the highest degree protec- 
tion with minimum lowest possibleover-allcost. 


FIELD Pipeline Service Department and staff Field 
Service men are equipped provide hoth technical and on-the-job 
assistance the use Barrett 
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ECAUSE even the toughest 
pipe coating needs protec- 
tion against soil stresses and earth 
loads, more than 50,000 miles 
oil and gas pipelines throughout 
the world are wrapped with 
Johns-Manville Asbestos Felts. 


Made mineral base, J-M 
Asbestos Felts provide wrap- 
ping that insures lasting protec- 
tion coatings against distor- 
tion and abrasion. 


Their asbestos fibers, being in- 
organic and non-tubular, cannot 


support capillary action are 
immune rot decay. 


Today, pipelines are coated 
and wrapped with Johns-Manville 
Asbestos Felts the 
single, time-saving operation... 
with the J-M power-driven Coat- 
ing and Wrapping machine, the 
result more than years 
experience solving application 
problems. 


Full details may had 
writing Johns-Manville, East 
40th Street, New York 16, 
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PIPE CLEANING, COATING AND WRAPPING 
Any Coating and Wrapping Specification 
HOUSTON, TEXAS 
Complete Re-conditioning Service For Old Pipe 


utting rermanence 


Installed many product pipe lines 
Clamp Ring basic operating 
advantage 


Development the ALCO Clamp Ring opened the 
way important improvements pipe line filter 
design. Because permitted the full cross-sectional 
area the shell useful, ALCO engineers were 
enabled design filter which separate, easily 
removable filter basket could centrally located 
the shell. Because the basket could located, 
the space between and the shell available for 
proper dispersal of the incoming product over the 
filter surface. Because the filter basket readily re- 
movable, the filter medium can quickly and easily 
discharged and renewed. 


ALCO Filter Cartridges 
For service ALCO Pipe Line Filters, ALCO has 


American Locomotive 


ALCO PRODUCTS DIVISION 


Line 


developed a special filter cartridge of assured uniform 
density. These efficient, easy-to-handle cartridges 
eliminate the nuisance handling, shredding and 
packing baled filtering material. ALCO supplies spe- 
cial device for loading and unloading these cartridges. 


ALCO Pipe Line Filters Installed 
“Little Big Inch,” and 
other pipe lines 


ALCO Pipe Line Filters are the “Little Big Inch” 
(Baytown, Texas, Bayonne, the Canol Pipe 
Line (Fort Norman Whitehorse, Canada) and oth- 
ers. Hundreds these ALCO units are service. 
Protect your pumps. Reduce maintenance costs. 
Use ALCO Pipe Line Filters eliminate gritty 
material. Complete description and schematic draw- 
ings show design and operation ALCO Bulletin 


1033. Copy sent promptly request. 
*Patent Pending 


Buy 
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YOUR PIPE PROTECTION 


TIME ECONOMY WORKS 


TIME SAVER NO. 1—Steel Pipe already FACTORY processed 
meet definite pipe protection specifications, transported, perfect 
condition guaranteed, your location ready installed. 


TIME SAVER NO. 2—HILL-HUBBELL precision cleaned—Coated 
FACTORY applied protection, insures long life 
the protected pipe and gives maximum dollar savings for your 
investment—also eliminates time consuming and costly servicing. 


Write for The Book Pipe Protection NOW! 


ILL, HUBBELL CO. Division leveland, Ohio 
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FOR 
CATHODIC 
PROTECTION 
PIPE LINES 


THE NEW JERSEY ZINC COMPANY’S 
HIGH 


MIX NO. 
ROLLED ZINC PLATES 


THE NEW JERSEY ZINC COMPANY 
PRODUCTS DISTRIBUTED 
THE NEW JERSEY ZINC SALES CO. 


160 Front Street 221 No. LaSalle Street 
New York Chicago Ill. 
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Corrosion damages 
underground pipes and cables. 


Pipes other metal structures are 
places electro-positive rela- 
tion the soil and due natural 
galvanic action corrosion results. 
Metal taken away from one sec- 
tion pipe and deposited some- 
where else along the exposed pipe. 


Federal Cathodic Protection 
Rectifier, Model FTR 5114-S. Output am- 


using Federal Cathodic Protec- 
tion Rectifiers, Cor- 
rosion foiled. constant guard 
direct current charge which 
cancels the harmful electrolytic 
corrosive action oil, gas and 
water pipelines and underground 
cables. 


These Federal units have mov- 
ing parts, they last indefinitely 
—with the absolute minimum 
attention. desert heat torrid 
dampness they keep the job 
day and night. 


Proper engineering for the corro- 
sion problem hand calls for the 
specialized consulting engineering 
service which yours 
—when you look 
Federal. Write today for 
full details. 


PIPE STORAGE Whe 


ties Customers 
Pipe 


plants, 
ERY: Pipe Protected 
rail 


plants 
desig 


carefully 
Ned truck 


destination 


TION 
PROTEC 

STEEL PIPE 

PIONEE 
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Pipe Protection, Pipe Line Service Corporation Offers the Most 

complete and facilities available, 

Assures Proper bond between Pipe and Protection 

COATING AND WRAPPING, All types and 

PIPE DELIV 

Packed 

PLS 

Matter what your pipe Protection requirements may be, 

you can depend America’s foremost Pipe Protection 

ists Serve you thoroughly and 
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THE ELECTRICAL RESISTANCE 


YOUR PIPING CAN MADE HIGH LOW 


Efficient Dresser Couplings are available protect your pipelines 


against harmful electrolytic corrosion provide for free 


and continuous flow current. Ordinary labor can rapidly install, 


using only ratchet wrench. 


For High Resistance 


Dresser Style Insulating Couplings provide 


complete insulation voltages far excess 


those normally encountered piping. 
contact broken the joint 
and current cannot pass along the line. One 
large gas company used over 10,000 Style 
39’s 1943 and over 12,000 1944, 


For Low Resistance 


Dresser Armored* Gaskets, used with 
regular Dresser Couplings, provide 


continuous and positive metal-to-metal 


contact, and insure maximum, uninter- 


rupted passage current through the 


pipe joint for Cathodic protection (or 


electrical drainage). *Patented. 


MANUFACTURING DIVISION 


Dresser Industries, Inc. 
BRADFORD, PENNSYLVANIA 
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INDUSTRIAL FRONTIER 


PAST DECADE has seen great indus- 
trial migration Southwestward, and the past 
four years the defense-war period have 
greatly accelerated utilization Texas’ vast 
resources. However, there still abundant op- 
portunity for the manufacturer who locates 
this great industrial frontier. Here and ad- 
jacent the Texas Gulf Coast Country are 
ready-made markets, plant sites that allow 
ample room for spreading out, with communi- 
ties cottages nearby for native-born labor 
proud the new skills learned production 
the materiel war. 


you are one those hardy industrial pioneers, forward look- 
ing, ready have your organization become part this great 
sure and rapid growth, and reap the rewards which 
men vision, you'll feel home here the Texas Gulf Coast. 
The mild climate will permit you set new production records, 
the raw resources are hand for conversion into peacetime 
products, and, best all, your plant will have smokeless stacks, 
for the fires industry here are fed with natural gas. Rail, water, 
truck and air transportation will speed your products other areas, 
and Texas ports will see the ships the nations the world again 
taking cargo from Texas plants. 


our Research Department can help you furnishing specific 
facts about this vast and varied resources, carefully en- 
gineered survey, individualized your processes and products, 
yours for the asking. Address Research Department, Houston Pipe 
Line Company, Houston Texas. 


HOUSTON PIPE CO. 


Wholesalers 
Natural 
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Official Publication the 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


quarterly publication—to provide permanent record the papers pre- 
pared for the Association, meetings, annual and from 
editorial sources. 


Editorial 


Name Industry Area Represented 
Barnard Metallurgy 
Corey Oil Pipe Lines 
Wm. Cunningham Education 
Gorman Electric Power Generation, Transmission, 
Distribution 
Fischer Coatings for Metals Prevent Corrosion 
Gates Water Works 
Jessen Petroleum Production, Mexico 
McGrue Non-Metallic Corrosion-Resisting Materials 
Meagher Petroleum Refining, Canada 
Morton Metallurgy, Non-Ferrous 
Nealy Petroleum Refining 
Price Dock Facilities 
Richard Rimbach General 
Troupe Chemical Manufacturing 


PUBLISHED QUARTERLY HOUSTON, TEXAS 
Publication Office: 318 Southern Standard Building, Houston Texas 


Reproduction the contents, either whole part, forbidden unless specific per- 
mission has been obtained from the Editor Corrosion: Articles presented represent the 
opinions their authors, and not necessarily those the Editors Corrosion nor the 
officers members the National Association Corrosion Engineers. 
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Purposes the Association 


The National Association Corrosion Engineers was founded bring 
together one organization all those engineers engaged corrosion work. 

The first consideration was whether such organization was needed 
and whether some existing organization might carry the work contem- 
plated. Most engineering societies, trade associations, and similar organ- 
izations have committees, sections, divisions devoted the solution 
the corrosion problems encountered their members. Some these 
organizations have sections which include, could include, their 
membership representatives large proportion all industry. was 
the decision the founders, however, that the need for the 
efforts those engaged the work determining the best methods 
corrosion prevention control and adapting the methods developed 
actual problems was great that separate association devoted exclu- 
sively the accomplishment this codrdination was justified. 

order accomplish its purpose providing means 
ing the efforts all individuals actively engaged the control corrosion 
metallic structures, the NACE proposes establish and maintain such 
organizational facilities may required. Perhaps the principal these 
facilities will the holding annual meetings where technical papers 
will presented. The presentation these papers and the discussion 
them should great benefit both the contributors and those 
attendance. The opportunities for making personal acquaintance with 
other workers related fields and for informal discussion problems are 
offered only meetings such propose hold. likely that 
exhibits materials and equipment will held conjunction with the 
meetings some time the future with the result that added benefits will 
derived from attendance the meetings. 

Another the organizational facilities which the Association proposes 
maintain the publication journal. This issue the 
beginning journal devoted the presentation technical articles and 
news interest members. The chief source the technical articles will 
the papers presented annual meetings but other high grade articles will 
published they become available. After local sections the Associa- 
tion are set up, papers from sectional meetings can published the 
journal. proposed that high standard technical excellence 
maintained all our publications. 

‘The NACE has one its purposes the encouragement joint 
action its members solving specific corrosion problems. This encour- 
agement may take the form appointing committees investigate and 
report special problems, programs investigation and testing may 
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formulated and the codperation members and interested parties 
obtained carrying out the programs. The NACE would such 
work this through the office its executive secretary. The Association 
may also sponsor special investigations which contributions are made 
interested parties and research workers are engaged the Association 
seek solutions the problems. Unbiased reports giving the results 
these investigations could released the name the Association. 
also proposed that the NACE shall with other organizations 
corrosion work. 


The form organization which can successfully set and maintain 
these facilities matter which has been given and must yet receive 
great deal attention. the time this being written, committee 
making study determine what changes our form organization 
should recommended. The principal purpose the Association has 
always been and must continue the the efforts all 
persons engaged the investigation the causes corrosion and the 
development methods its control. The accomplishment this purpose 
requires that membership shall individual basis and that member- 
ship fees shall moderate. also required that the widest possible 
exchange ideas between members shall accomplished. has been 
demonstrated other organizations well our own experience 
that the necessary organizational facilities cannot provided for large, 
widely dispersed membership from the funds available from individual 
membership dues. Consideration therefore being given the possibility 
obtaining additional funds offering sustaining memberships com- 
panies. The fact that some companies, both supplier and user groups, 
will receive benefits from the existence this Association far out 
proportion the contributions their employees who are members 
should make them willing support its work becoming sustaining 


The establishment local sections must provided for country 
large ours, and doubt sections will established other countries 
more members are enrolled. may also advisable establish indus- 
trial divisions for, while all corrosion problems are fundamentally the same 
and workers one industry field can give ideas those other 
industries fields, the particular phase the problem one industry 


‘might unique that would interest only those immediately 


concerned, 

The form which our organization will take has not yet been set but 
will molded fit our purpose the efforts corrosion 
engineers reducing the losses due corrosion. The best efforts all 
members perfecting the organization are earnestly solicited. 
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Corrosion ceases problem when you install the 
proper type Cathodic Protection your pipe lines, 
storage tanks and other equipment subject it. 

After years applying Cathodic Protection equipment 
throughout the Nation, believe our oil immersed 
rectifier units will give you more trouble-free service per 
dollar invested. They have proven successful areas 
subject salt air along the Gulf Coast and highly corro- 
sive fumes found refineries and chemical plants. 

Having moving parts, the units last indefinitely with 
absolute minimum attention. They are the job 
day and night. 

Specialized engineering service for prevention cor- 
rosion Cathodic Protection yours when you consult 
with Brance-Krachy. 


4411 Navigation 
HOUSTON TEXAS 
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Corrosion Researeh and Abatement 
Yesterday and Today 


Frank Speller 


Metallurgical Consultant 


ECHNICAL literature contains 
relatively few references cor- 
rosion research prior 1900. Prior 
records and the work done the 
first few years this century deal 
mostly with the relative corrosion 
wrought iron, cast iron and steel. 
These questions for some time led 
neated arguments rather than re- 
search. The fact, not then recog- 
nized, seems that wrought iron 
account its rough finish makes 
for better adhesion mill scale and 
paint, and, therefore, better results 
are observed the atmosphere. The 
presence small amount cop- 
per, the light later knowledge, 
accentuated this difference but the 
advocates wrought iron insisted 
that the two three per cent resid- 
ual silicate cinder the forged iron 
obstructed the course corrosion. 
The differences between corrosion 
air and water were not then 
known. Corrosion was regarded 
one problem whereas now know 
that involves many problems all 
connected certain well estab- 
lished fundamental principles. Thus 
controversy was kept for many 
years between those who accepted 
the traditional belief that wrought 
iron was inherently more durable 
than steel and those who were 
slowly accumulating data from con- 
trolled tests that did not indicate 
any material difference where the 
bare metals were exposed air 
water. 


1903 Whitney (1) demonstrated 
that the primary cause corrosion 
was electrochemical and 1907 
Walker showed that the corro- 
sion reaction continued de- 
polarization the cathode which 
usually brought about the combi- 
nation dissolved oxygen with the 
atomic hydrogen film deposited 
the metal. The research 
Walker and his associates Massa- 
chussetts Institute Technology 
(2) and Ulick Evans Eng- 
land during the next few years con- 
tributed much our knowledge 
the influence the factors that 
dominate the rate and distribution 
corrosion. 

the light the new electro- 
chemical theory few jumped the 
conclusion that maximum homo- 
geneity and purity the metal 
would greatly prolong the life 
steel did not solve most the 
corrosion problems. This resulted 
curious and amusing fight for sev- 
eral years between those who advo- 
cated iron speckled with two 
formed the refining operation, 
and those who advocated and sold 
commercially pure iron (99.8%) low 
carbon and manganese and free 
from all but trace oxides (ex- 
cept alumina, formed the open 
hearth refining process, which was 
not easy eliminate). 

1905 the American Society for 
Testing Materials organized Com- 
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mittee A-5 Corrosion Ferrous 
Metals conduct fact-finding tests. 
1922 Committee B-3 was organ- 
ized and now carrying field 
tests non-ferrous metals. The re- 
sults these extensive tests are 
fully described the annual reports 
these Committees. 

1900 Williams (3) from some 
limited laboratory tests concluded 
that copper lowered the rate cor- 
rosion iron under certain condi- 
tions. The subject was not followed 
until Buck made extensive 
tests out-of-doors several years later. 
1911 the American Sheet Tin 
Plate Company, whom Buck served 
efficiently, announced low carbon 
steel containing 0.15 0.25% cop- 
per commercial product. 1913 
Buck reported the results his 
weather tests which indicated that 
the life copper-bearing steel was 
least double that the same steel 
without copper. later found that 
little 0.05% copper had sub- 
stantial influence. (4) 

1916 Committee A-5 the 
ASTM extensive field ex- 
posure tests full-sized sheets 
Bessemer and open hearth steel, 
pure iron and wrought iron, each 
with high and low copper. 1930 
the results pointed definitely the 
conclusion that the useful life iron 
was considerably extended when 
contained over 0.15% copper. Later 
tests water and soil the con- 
trary showed that the good influence 
copper applied only under certain 
atmospheric conditions and was not 
found water soils. 

These and other tests during the 
next years clearly showed 
that the environment usually con- 
trols the rate corrosion, especially 
carbon and low-alloy steels 
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wrought iron, rather than the compo- 
sition, particularly water soil. 
water there are few exceptions 
this rule such chromium 
steel which has about twice the 
durability low-carbon steels 
fresh water and sea water. Tests for 
several years sea water indicate 
that pits develop less rapidly low 
alloy steels than carbon steels. 
Steels with 12% more chro- 
mium and stainless steels the 18-8 
class have very low rate loss 
weight most waters, but corro- 
sive soils often suffer highly local- 
ized attack, especially where concen- 
tration cells occur the metal 
surface. Nickel clad steel was first 
commercially produced and mar- 
keted About four years later 
chromium-nickel clad steel was pro- 
duced and cupro-nickel clad followed 
two years afterward. During the 
same period silver clad and all 
grades stainless clad steels were 
produced, Aluminum clad another 
important development the same 
line that prolongs the life alu- 
minum alloys. 

From these developments was 
evident that practically all ordinary 
commercial steels and 
ferrous metals would usually have 
protected other than metal- 
lurgical means, corrosive soils and 
water. (5) This led the study 
better protective coatings, treat- 
ments that could applied eco- 
nomically industrial and potable 
waters, and more recently ca- 
thodic protection. 

The entry the American Petro- 
leum Institute into 
study corrosion problems the 
oil industry 1924 marked the be- 
ginning definite advance the 
study these problems. the 
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transportation field this work was 
furthered, you know, the 
the National Bureau 
Standards and parallel investi- 
gations the Natural Gas Industry 
underground protective measures. 

selecting the preventive meas- 
ure that seems best adapted for any 
specific case, usually only neces- 
sary consider the inhibiting effect 
and cost spread over the expected 
useful life the metal compared 
with the cost repairs and replace- 
ment and loss due reduction 
service capacity during the life pe- 
riod the system. Prévention 
these diseases metals differs from 
therapeutics that respect; both, 
however, prevention better when 
applied before the trouble the 
advanced stages. 

would require another book 
describe all the important develop- 
ments corrosion protection during 
the past years, will attempt 
discuss briefly only few the 
typical milestones the road 
progress addition those men- 
tioned above. 

Among the other outstanding 
achievements which directly in- 
directly have led the better pro- 
tection metals, might list the 
following: 

Mechanism Corrosion: clear 
understanding the electrochemical 
principles corrosion reaction and 
the causes localized attack. 

Corrosion and heat-resistant al- 
loys; Ferrous and non-ferrous Clad- 
Metals; such aluminum clad and 
steel clad with copper, nickel 18-8, 

Electro-Plating and Metal Spray 
improvements. 

Soil Corrosion Research Bu- 
reau Standards and coopera- 
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tion with the API and AGA com- 

Pipe Coating improvements for 
exterior protection underground. 

Centrifugally applied interior 
coatings for water mains. 

Cement-lined water tanks and 
pipe. 

Anaerobic Bacteria accelera- 
tors corrosion. 

Cathodic Protection for exterior 
protection pipe underground and 
interior water tanks and other 
metal structures sea water 
fresh water. 

Corrosion Fatigue, Naval 
Experimental Station, Annapolis, 
Md., and members the API 
committee and others. 

Boiler Water Treatment 

Boiler Cracking stress-corro- 
sion, Merica (1914), Paur and 
Straub (University Illinois, 
1926) Joint Research Committee 
with the Bureau Mines 
1932-42. 

Steam Heating under N.D.H. 
Assn. and Engs. 

Deaeration cold and hot water. 

Water soluble corrosion in- 
hibitors. 

All these deserve more than 
mere mention, but shall discuss 
only few, which believe 
shall probably hear much more 
the near future. 


Corrosion-Fatigue 


The effect stress concentration 
rapidly developing fatigue cracks 
was first observed Haigh Eng- 
land about This was followed 
1923 the exhaustive work 
Experimental Station. work 
the research laboratory the 
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National Tube Company showed the 
marked effect accelerators and in- 
hibitors corrosion fatigue in- 
dicated tests the Moore 
machine (9) and 1928 notable 
work was done the research lab- 
oratory the Gulf Development 
Company showing the reduction 
endurance metals and alloys 
saline waters with and without H,S, 
similar those found oil wells 
(10). API committee was organ- 
ized 1936 and sponsored experi- 
mental work corrosion fatigue 
rotary drill pipe for four years (11). 


Protective Coatings 


The improvement paints and 
lacquers for use under atmospheric 
conditions well known most 
us. During the past ten years there 
has been great improvement 
paints for use subaqueous en- 
vironment. The work sponsored 
carried the Tennessee Valley 
Authority, Panama Canal and 
Corps Engineers paints for 
protection steel structures under- 
water, and the extensive tests main- 
tained leading manufacturers, 
have resulted much longer service 
from such coatings under severe 
service conditions. Briefly this con- 
sists general recognition the 
fact that the metal should cleaned 
sand grit blasting (or pickling) 
and the first coat applied shortly 
afterwards when there danger 
film moisture forming the 

the light present experience 
for any specific underwater service 
the choice paint system would 
probably among one the 
phenolic resin-varnish vehicles pig- 
mented with iron oxide, red lead, 
zinc chromate, blue lead, aluminum 
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nated rubber with suitable pigmen- 
tation. Straight linseed oil paints 
soften and are not nearly durable 
the synthetic variety referred 
when continuously wetted, but are 
better after several weeks air 
drying before immersion. The paint 
systems which have generally given 
the best results are those based 
phenolic resin varnishes moderate 
oil-length, usually gallons oil 
100 pounds phenolic resin. 
Tung oil itself with 40% lin- 
seed oil has given good results 
this combination. 

Phenolic base coatings the bak- 
ing type have recently given encour- 
aging results after four years 
low-pressure hot-water and steam 
heating boilers and promise 
useful protection for heat ex- 
changers. (These and other new 
synthetic resin materials doubt 
will more generally used for this 
and similar purposes when they be- 
come more generally available after 
the war.) 

Now let turn the question 
coatings for underground pipe lines. 
The tests cited above 
indicated the limitations ordinary 
bituminous coatings reinforced with 
fabric, how they could improved 
material application, and the su- 
periority coal tar enamels and 
asbestos fabric for this type coat- 
ing. secure adequate protection 
over the life the line very cor- 
rosive soils apparently neces- 
sary use much thicker coating, 
such extruded asphalt mastic, 
cathodic protection combination 
with durable reinforced bituminous 
coating. Many you are living 
close this problem and are quite 
familiar with the notable advance 
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that has been accomplished and 
what remains done. (15) 

Refinery corrosion problems are 
well covered the Proceedings 
the API during the past years 
and the able review Ivy 
Parker the first meeting the 
NACE April, 1943. However, 
some the protective measures se- 
lected for more detailed discussion 
today obviously apply 
cooling waters. 


Removal Dissolved Oxygen 


his early investigations the 
corrosion water supply pipes the 
author observed marked difference 
systems near the source supply 
and farther away. This difference 
rate was most noticeable hot 
water systems and was evidently due 
removal free oxygen. The fact 
that, other things being the same, 
corrosion was nearly proportional 
the dissolved oxygen contents was 
then established experimentally 
p-386). Laboratory experiments 
1906 removal dissolved oxygen 
contact with large surface 
iron scrap indicated the relationship 
between metal surface area and tem- 
perature. plant test for removal 
oxygen contact with steel 
p-390) was installed Pitts- 
burgh 1915. Quite number 
“deactivating” plants 
structed few years later this 
principle but while effective they 
generally proved rather trou- 
blesome maintain and for large 
systems were bulky compared with 
the later vacuum deaerators. 

The design apparatus for re- 
moval free oxygen required 
prevent serious corrosion depends 
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mainly upon the temperature and 
amount water passing through 
the system. normal temperature 
usually not necessary reduce 
the dissolved oxygen below 0.3 ppm. 
160° for hot-water systems the 
dissolved oxygen should below 
0.10 ppm; for low-pressure boilers 
without economizers .03 ppm. and 
for high pressure boilers practically 
zero oxygen required. The mini- 
mum dissolved oxygen measurable 
the most refined methods about 
.005 ppm. Committee XIX ASTM 
(Determination Dissolved Oxy- 
gen). Dissolved gases (O, 
and NH,) can eliminated from 
water, the temperature and pres- 
sure conditions are regulated that 
the gases become insoluble and me- 
chanical conditions are favorable for 
their separation from the water. 

The design mechanical deaerat- 
ing apparatus has been greatly im- 
proved and there are now several 
types deaerator, each adapted for 
specific kind service. 


Cold Water Deaeration 


1917 the Coolgardie water sup- 
ply western Australia (6,000,000 
G/D) was deaerated two towers 
each with vacuum lines their tops 
and capacities 3,000,000 B/D. 
Little interest was shown this 
method controlling corrosion 
once-through cold water systems 
spite the satisfactory results 
the Australian venture until 1934 
when the Freeport Sulphur Com- 
pany installed plant designed 
Powell along similar lines. 
This also proved satisfactory and 
maintained the capacity the steel 
main with flow 4,000,000 G/D. 
Several other plants have been built 
since then which the water 
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sprayed over wooden trays under 
about 28” vacuum usually main- 
tained means two-stage steam 
jets. The cost operating such 
plant more than the cost 
steam required operate the 
vacuum jets and the cost repump- 
ing the water that necessary. 


Hot Water Deaeration 


During the past ten years radical 
improvements have been made 
the design equipment for remov- 
ing dissolved oxygen from hot water. 
general there are now two types 
known the Tray and Spray Sys- 
tems. the Tray apparatus the 
water passes first through vent 
condenser then into steam-heated 
section where cascades down over 
metal trays storage space. This 
type deaerator may operated 
under pressure 


The Spray type apparatus was 
originally designed primarily for 
marine service. The water me- 
chanically atomized passing 
through special nozzles into at- 
mosphere steam which fills the 
deaerator about pounds pres- 
sure.* 

consists essentially vent 
deaerating section, surrounding 
the steam inlet, and storage section 
below. The water passes downward 
from the vent condenser that or- 
der and enters the deaerating sec- 
tion. Steam passes upward the 
reverse direction. portion the 
half bound CO, released 


Nearly complete deaeration hot 
feed water for boilers was first accom- 
plished the Elliott Company 1918 
spraying the heated water into vacuum 
chamber. 


carbonates passing through the 
deaerator with increase the 
pH. Efficient deaerators 
come essential part modern 
steam boiler equipment. They spray 
type deaerator which has recently 
shown such satisfactory results 
marine service will probably find 
wider use stationary boiler serv- 
ice. Dissolved oxygen can re- 
duced 0.005 lower this 
method. Several other designs are 
available for specific types service 


which the bulletins the leading 


manufacturers may 
Generally two grades are available; 
one with guaranteed 0.005 
maximum oxygen and the other with 
maximum 0.03 cc/1. 

The condensate from condensers 
steam power plants 100° 
has been deaerated 0.02 
oxygen under vacuum about 


Inhibitors 


symposium dozen papers 
inhibitors for control scale and 
corrosion water was sponsored 
the American Chemical Society 
its annual meeting September, 1944. 
These papers have been published 
(13) and give outline the pres- 
ent status the subject both 
fundamental studies and application 
practice. 

The best materials use in- 
hibitors and the optimum concen- 
tration depends very much the 
composition the water solution, 
temperature and other factors, 
only general review progress 
will attempted here. 

Perhaps the simplest inhibitive 
system deposit calcium car- 
bonate formed adjusting the 
the natural water with respect 
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the carbonates, bicarbonates, and 
free CO, p-362). This system 
used some municipalities and 
often gives considerable protection 
the cold water system but much 
less hot water, unless the time 
scale formed relatively thick. 
that case, however, may seri- 
ously interfere with heat transfer. 
Objectionable deposits scale 
this kind may prevented the 
phate** but serious hot water cor- 
rosion likely occur when the 
treated water contains much free 
oxygen unless another protective 
material laid down place the 
scale. Increasing the phosphate feed 
ppm has shown promise 
considerable protection large 
hot water installations during the 
past year. 

recent paper engineers 
charge treatment potable water 
Army Posts (13) reports 
results control scale and cor- 
rosion with several well-known in- 
hibitors. This experience indicates 
present that both the poly- 
phosphates control deposits lime, 
iron and manganese satisfactorily. 
Control corrosion not pro- 
nounced scale prevention where 
the water heated 180° 
higher. However, these and other 
compounds have not been used long 
enough definitely determine their 
value corrosion inhibitors under 
these conditions. 
from these inhibitors more marked 
galvanized than black iron. 
Silicate soda sodium chromate 
may fed with the polyphosphate 
mixed solution (30% 50% 


The term polyphosphate used here 
for hexameta septaphosphate 
sodium. 


concentration). Combinations or- 
ganic inhibitors, chromates and cer- 
tain polyphosphates have also 
used for this purpose. some cases, 
combinations these inhibitors have 
proved more effective than either 
one used separately, for example, 
the addition meta silicate with 
chromate for the protection alu- 
minum (14). 


Chromates 


Following research sponsored 
the National Tube Company (1918- 
1922), Inhibitors for refrigerating 
brine systems were investigated 
(1922-1924), with research 
committee the ASRE. The com- 
mittee finally recommended 1600 
ppm sodium chromate for sodium 
chromate calcium brines and 3200 
ppm for sodium brines (20% chlo- 
ride concentration) p-615), This 
(or chromic acid sodium di- 
chromate made alkaline 8.5) 
still quite generally used for the 
protection bare steel 
vanized parts these high chloride 
refrigerating solutions. Accelerated 
attack from contacts between dis- 
similar metals also largely re- 
tarded chromates. brines the 
protection not complete but the 
average rate attack reduced 
about 90% and serious pitting has 
not been encountered, perhaps due 
the precipitation calcium oxy- 
chloride the cathode areas (14). 

Chromate solutions have certain 
limitations; they have irritating 
effect the skin some people, 
but this can largely prevented 
thorough washing shortly after the 
contact. Sodium chromate (valence 
reduced some organic ma- 
terials the chromic salt (valence 
3), which has very little inhibiting 
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value. The rate reduction often 
quite slow. but the chromate should 
checked regularly. therefore 
advisable avoid contaminating 
the inhibited water with humus 
other organic materials. spite 
these disadvantages the chromates 
have had long and useful record 
treatment brines and industrial 
waters. Anodic inhibitors like the 
chromates may cause sharp pitting 
when the concentration insuffi- 
cient entirely prevent corrosion. 
This tendency towards pitting (with 
without inhibitors may pre- 
vented restrained rubbing off 
the incipient tubercles rust. The 
rubber disc swabs used clean pe- 
troleum product lines probably have 
this effect and also tend force the 
inhibitor more uniformly onto an- 
odic areas. Frequent cleaning con- 
denser and heat exchanger tubes 
recommended for the same reason, 
even though the overall average cor- 
rosion loss increased 
thereby. The presence in- 
hibitor with one that distinctly 
anodic action has given better 
protection. For example, the favor- 
able results cited from treatment 
commercial brines with chromate 
and the use mixtures poly- 
phosphates and silicates natural 
waters. 

Most you are familiar with the 
application inhibitors that was 
developed for oil product pipe lines 
about ten years ago. marked re- 
duction flow capacity was noticed 
due the rough rust scale the 
interior surfaces. This corrosion 
amount water deposited the 
metal with free oxygen, both derived 
mainly from the lighter petroleum 
products transit. satisfactory 
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remedy has been found excluding 
entrained water and using suitable 
inhibitors with occasional swabbing 
rubber discs. the amount 
water entering the line cannot 
predicted and varies considerably 
quantity and composition neces- 
sary add large excess the in- 
Sodium chromate was first 
applied product lines about 
years ago and sodium nitrate was 
developed especially for that pur- 
pose, few years later. The latter 
may find wider application corro- 
sion problems industrial waters 
(16). Both the chromate and nitrite 
treatment have given satisfactory 
results new and old rusted oil 
product lines. The water the line 
should limited strictly that de- 
posited from solution the prod- 
ucts carried the line. pointed 
out above, the rubber swabs appar- 
ently bring the inhibited water into 
more intimate contact with the 
metal and tend check any ten- 
dency localized attack. The Inter- 
national Nickel Company tested the 
effect rubbing the writer’s sug- 
gestion connection with Panama 
Canal corrosion problem (13 Cop- 
son). Bayonne, J., city water 
(which similar composition 
the Panama fresh water) was 
treated with 300 ppm sodium chro- 
mate and slightly agitated. 
Clean nickel-iron couples were ex- 
posed this water for days. One 
set these specimens was rubbed 
every two weeks, the other was not 
touched. Small rust tubercles devel- 
oped the polished iron fhat was 
not rubbed but the rubbed speci- 
mens remained smooth 
from any corrosion. fresh Canal 
water chromate was not effective 
evidently due its reduction or- 


ganic matter the water and the 
higher temperature Panama. The 
flow capacity gasoline pipelines 
has also been maintained swab- 
bing every five days without the 
addition inhibitor. 


Inhibitors for Potable Waters 


About 1920 the author noticed 
that silica was often found one 
the constituents the protective 
deposits water pipe p-359). 
Certain proprietary water treating 
compounds containing sodium sili- 
cate had doubt been sold and 
used before this. Later 1922 
Thresh found that the addition 
silicates greatly retarded corrosion 
lead and iron water pipe and 
thereby prevented lead poisoning. 
The protective layer this case 
seems silica gel formed 
the negatively charged colloidal 
silica particles being attracted the 
positively charged metal ions the 
metal surface. This gel visible 
thickness and forms more readily 
galvanized than plain iron. (13 
Stericker), excess silica (over 
that present the natural water) 
ppm usually desirable start- 
ing this treatment which may re- 
so. The most favorable treatment 
should determined for any par- 
ticular water. Silica treatment 
usually gives from 50% 70% pro- 
tection and applicable most 
the soft medium hard waters. 
effectively used New York City 
and other locations for prevention 
dezincification brass pipe well 
for the protection plain gal- 
vanized iron and steel pipe. Inter- 
mittent treatment satisfactory 
some waters. 
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Summary 


From this brief and incomplete 
outline preventive measures 
evident that relatively little im- 
provement can expected the 
useful life ordinary bare ferrous 
metals now use without consider- 
able extra cost. Much metallurgical 
experimental work was done that 
phase the subject prior 1920. 
More uniform corrosion 
tained under some conditions 
better surface finish but experi- 
ence accumulated became more 
evident that localized attack, which 
usually the cause failure 
service, was generally due ex- 
ternal contact effects such con- 
centration cells. Metals such 
stainless steels have the innate 
power form self healing films and 
protect against many types corro- 
sion, but commercial metal can 
expected resist all types 
corrosive attack (7). It, therefore, 
was soon evident that the most eco- 
nomical remedy the case ordi- 
nary ferrous metals lay protec- 
tive coatings, cathodic protection, 
deaeration water and inhibitors 
deactivators, all which tend 
protect the metal from destructive 
environment. 


Many these remedies, such 
the limited number water soluble 
inhibitors that are permissible for 
domestic water, are far from satis- 
factory but the effect them 
much better than treatment. This 
inviting field research which 
some day should produce much bet- 
ter results. 

Work problem such wide 
interest corrosion should benefit 
simple organization. Research has 
multiplied many fold during the past 
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years. Prior 1904 not more 
than half dozen men this coun- 
try were devoting much their 
time this subject. Now the study 
and control corrosion provides 
work for several hundred engineers 
and investigators. 

The first step organizing the 
many widely scattered interests was 
completed 1938 when the Amer- 
ican Committee 
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Corrosion was organized Phila- 
delphia. The main committee con- 
sists representative from each 
association society which desired 
participate. now includes repre- 
sentatives from national groups 
each whom contributes financially 
toward the clerical expenses. 
present the secretary’s office 
4400 Fifth Ave., Pittsburgh, Pa. 
(Mellon Institute). 


TABLE 
Facilities for Corrosion Studies* 


Atmospheric Test Sites 
These are highly concentrated the in- 
dustrial East and along the Atlantic sea- 


board. 

Total 
Industrial Locations: 
Northeast 
East 
Southeast 
Central 
South-Central 
West 
Southwest 


Rural Locations: 
East 
Southeast 
North-Central 
Central 
South-Central 


Marine Seaboard Locations: 

Northeast 

East 

Southeast 

West Coast 

Guiana, Pitcairn Is- 
land (British Oceania), 
Coco Solo (C. Z.), Al- 
mirante (Panama) 


Sea Water Test Sites (Marine) 
Total Immersion: 


— ee CONT 
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Eastern Seaboard 
Southeast Seaboard 
Gulf Coast Seaboard 
Northwest Seaboard 
Western Seaboard 
Southwest Seaboard 


NOTE: f¢ signifies privately-owned sites, will- 
ing to exchange exposure facilities to a limited 
extent. 

§ signifies commercial test service. 

* (Abstracted from “Survey of Exposure Test 
Facilities,” by 


A.C.C.C, November, 1942). 


Alternate Immersion (Half 

Tide): 

Northeast Seaboard 

Eastern Seaboard 

Southeast Seaboard 

Gulf Coast Seaboard 

Foreign Almirante 
(Panama) 


Special Facilities for Marine 
Biological Studies: 
Fresh Water Sites 
Total Immersion: 
Mississippi River 
Ohio River 
New Kensington, Pa. 
Montreal Harbor, Canada 
Panama Canal 


Total Number 144 


Most the above sites are used for 
more than one test program. 

addition the above, the ASTM 
conducting extensive atmospheric ex- 
posure test zinc-coated steel wire 
eleven locations, follows: 

Pittsburgh, Pa. 

Sandy Hook, 

Bridgeport, Conn. 

State College, Pa. 

Lafayette, Ind. 

Ames, Iowa. 

Manhattan, Kansas. 

Ithaca, 

Santa Cruz, Cal. 

College Station, Texas. 

Davis, Cal. 


Three these are included above tabu- 
lations and are used for other tests, but 
the other eight have been selected ex- 
clusively for the wire test. Report the 
ASTM Committee (June, 1944) gives 
results six years’ exposure these 
test wires. 


uw 
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The A.C.C.C. was originally or- 
ganized facilitate contacts with 
the British and other corrosion com- 
mittees abroad (17). far the work 
the A.C.C.C. has included the 
compilation and maintenance 
directory American corrosion in- 
vestigators (now numbering about 
500), their location, individual activi- 
ties and interests. list American 
committees subjects connected 
with testing and abatement cor- 
rosion has been completed with 
list testing locations summarized 
Table The A.C.C.C. committee 
also administers grants towards re- 
search work corrosion. There are 
several subcommittees investigating 
matters interest the members, 
including the question centraliz- 
ing and improving 
phies this subject and the publi- 
cation corrosion periodical. 
Some the organizations repre- 
sented this committee have spe- 
cial facilities for furnishing details 
for the proposed current bibliogra- 
phy. has seemed for some time 
that periodical that would keep 
the hundreds engineers interested 
corrosion, well informed cur- 
rent developments that field, 
would serve useful purpose. The 
main objective such periodical 
believe should publish brief 
abstracts current technical papers 
and reports; notices approaching 
meetings, with programs; reviews 
meetings recently held; and current 
news interest corrosion investi- 
gators. present this information 
widely scattered through several 
technical papers and there 
comprehensive bibliography. 

connection with the matter 
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organization, the Electrochemical 
Society has gone long way 
establishing separate division for 
the study fundamental and gen- 
eral corrosion problems, field for 
which many their active mem- 
bers are eminently fitted. Last year 
the Society decided compile 
handbook corrosion under the 
auspices the Corrosion 
This undertaking was delegated 
board consisting the following 
members: 


The various chapters have been 
written investigators and en- 
gineers each whom has made 
special study the subject assigned 
him the Board. This handbook 
will contain about 1,000 pages and 
will probably published 1945. 
Not the least important section 
this book glossary terms used 
corrosion work with definitions 
agreed upon the members the 
Board and others after considerable 
debate. The royalties will cred- 
ited the Corrosion Division the 
Electrochemical Society for use 
expanding its service that field. 

The meetings the E.C.S. Cor- 
rosion Division are held each spring 
and they wish tell you that 
members your Association are 
cordially invited attend. 


The NACE congratulated 
their enterprise and the progress 
already shown. Their contributions 
the abatement corrosion should 
much advance the art. 
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Eleetrical Resistivity 


Howell 


Standard Oil Company of California 


number years, engineers 

engaged electrolysis and ca- 
thodic protection measurements have 
used the tables pipe resistance 
originated the National Tube 
Company 1913 and republished 
the National Bureau Stand- 
ards Technologic Paper No. 355. 
The factors are computed for 
resistivity 215.8 microhms per 
lb-ft (approximately 13.4 microhms 
per centimeter-cube). easily 
demonstrated that these tables are 


not accurate for the “Grade and 
similar high-strength pipe being ex- 
tensively used today, and result 
many engineers have developed their 
own approximate resistance factors. 

The best available resistance data 
appear the accompanying table 
and have been plotted the accom- 
panying chart facilitate current 
measurements where not con- 
venient measure the resistance 
individual line, but where its ap- 
proximate analysis known. The 


ELECTRICAL RESISTIVITY OF STEEL 
Data from International Critical Tables, Vol. VI, 
& Second Report of the Alloy Steels Research 
Committee, Section Ix (3). 


RESISTIVITY 


National Tube Co. 
:Data (1913) 


X=misc. elements, 
incl. P+S, < 0.17% 
Pipe resistance =R 


h r ft. 
Wt. per ft. 


MODIFIED PERCENT ALLOY CONTENT (CoMne2Siex) 


Seasless 4; b 
fi Sis AS 4 
“ 6 8 1.0 1.2 16 18 2.0 
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CHEMICAL ANALYSIS STEEL SAMPLES 


rs. do 
ita 
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to= Quenching temperature t,»Annealing temperature 


reports from which this material fects increasing resistivity. Silicon 
obtained indicate that carbon effect approximately twice 
2.0 manganese the usual great equivalent amounts car- 
found steel have about equal ef- bon manganese, but the silicon 
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content most pipe small. The 
line average resistivity has been 
drawn this basis. Recent typical 
analyses Grade and Grade 
pipe have been obtained from Na- 
tional Tube Company and plotted 
the chart. will observed that 
Grade the same for both Amer- 
ican Society for Testing Materials 
and American Petroleum Institute 
specifications, whereas ASTM Grade 
pipe has appreciable silicon 
content virtue its being 
con-killed.” result, ASTM 


Grade has somewhat higher re- 
sistance than similar API pipe. 

These resistivities are course 
not limited pipe, but are applica- 
ble any low carbon steel the 
range data used. The values plot- 
ted are for temperature 
they will increase approximately six 
microhms per 100 degrees centigrade 
between 25C and 100C. 

Grateful acknowledgment made 
Mr. Olson, who performed 
most the work correlating the 
data which these results are 
based. 
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Eeonomies Mitigation External Corrosion 


Underground Pipe Lines 


Campbell Stirling 


economics the mitigation 
external corrosion under- 
ground pipe lines has been im- 
portant problem the pipeline in- 
dustry for many years. the United 
States there are approximately 333,- 
000 miles pipe line transporting 
crude oil, refined products, and nat- 
ural gas, built estimated cost 
$3,200,000,000, which provide this 
nation with underground trans- 
portation system that marvel 
the rest the world. The first 
crude oil pipe line was laid 1865, 
the first gas line 1876, and the 
first products line 1930. Thirty 
years ago there were less than 60,- 
000 miles these pipe lines. Today 
there are approximately 133,000 
miles pipe lines carrying crude 
oil and refined products and ap- 
proximately 200,000 miles natu- 
ral gas lines. this system 
underground pipe lines serving vir- 
tually every city and industrial cen- 
ter the country, estimated 
there annual loss $50,000,000 
resulting from There have 
been adverse opinions the value 
corrosion mitigation; neverthe- 
less, sufficient and conclusive data 
can correlated prove definite 
and accurate answers the follow- 
ing three questions, the economics 
mitigation external corrosion 
underground pipe lines becomes 
apparent and 
What the probable loss from 
corrosion pipe line with- 
out any type protection? 


Stanolind Pipe Line Company, Tulsa, Oklahoma 


PUBLIC 


What the probable loss from 
corrosion the same pipe line 
has protection? 

What would the cost pipe- 

line protection? 

learned, technical article the sub- 
ject which specific data and sta- 
tistics would presented mathe- 
matical form however, not have 
the inclination prepare such 
presentation. Rather, should like 
discuss the subject simple, 
clear manner and attempt demon- 
strate that these answers may 
obtained the application some 
experience, some knowledge, some 
common sense, and wealth 
sound judgment. 

should understood that the 
term “Mitigation External Corro- 
sion Underground Pipe Lines” 
includes all the phases pipeline 
protection, corrosion mitigation, and 
control. Pipeline protection cannot 
acquired without cost and 
should considered invest- 
ment insurance, not ex- 
pense, and certainly not specu- 
lation. investment pipeline 
protection for corrosion mitigation, 
upon which the success the larger 
investment the pipe line itself may 
depend, worthy close scrutiny. 

The probable loss expected 
from external corrosion depends 
two factors: 

How frequently leaks will oc- 
cur. not enough say that 
leaks will occur. For intel- 


ry 
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ligent analysis, must know 
how frequently they will occur. 


What the loss will amount 
when leak occurs. The aver- 
age direct labor cost Com- 
pany “A” was $160 per leak 
10-inch and 12-inch lines over 
year period from January 
1940, June 30, 1942. This 
did not include cost pipe for 
replacement nor the damage 
property. The probable direct 
loss oil usually easy de- 
termine. The amount dam- 
ages stock, crops, land, and 
improvements, readily ar- 
rived appraisal however, 
considerable difficulty com- 
monly experienced 
tempting estimate damages 
water supplies, irrigation 
ditches, and similar projects. 
The list possible unknown 


damages could prolonged 


definitely. 


Exposures are frequently over- 
looked estimating the importance 
possible leaks. Let consider 
two similar leaks. One them oc- 
curs open pasture with nothing 
important value near it. The di- 
rect loss this case would lim- 
ited the loss oil, cost repairs, 
and local damages. the other leak 
should occur creek from which 
drainage enters the domestic water 
supply some community, town, 
city, the damage would likely 
great and the cause apt create 
inconvenience many people result- 
ing ill feeling toward the offend- 
ing company. appraising these 
two areas with the intention esti- 
mating justifiable 
tion, would obvious that the 
value exposure the second case 


would vital importance, and 
the cost protection which may 
entirely proper for the second would 
unreasonable for the first. 

one those intangibles hard de- 
fine, yet often large item 
expense. Serious public damages 
may create ill will and are most 
likely cause demands for extreme 
and costly settlements. Such pay- 
ments are course highly variable 
but must not overlooked the 
final analysis losses. Two extreme 
cases which have been called 
attention concerned leaks that cost 
company $20,000 each. Serious ex- 
posures may result from oil leaks 
and even though insurance compa- 
nies foot the bills, the oil and utili- 
ties companies meet the increase 
insurance rates. 

The aggregate loss should also in- 
clude loss pumpings revenue 
which may occur result sta- 
tion shutdowns caused leak. 
The physical loss created the 
leak might small but its influence 
operations might great. Esti- 
mates such losses should include 
length time necessary restore 
the line operation, and pumping 
which would lost during that 
time. 


Company “A” 
Case 

1923 this Company laid pipe 
line from Teapot Dome, Wyoming, 
Freeman, Missouri, total 
715.68 miles. This system included 
the following pipe: 78.86 miles 
8-inch screw end lapweld 28.55 
pounds per foot .322-inch wall thick- 
ness; 211.03 miles 10-inch screw 
end lapweld 40.48 pounds per foot 
.365-inch wall thickness ;465.22 miles 
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Company “A,” Case specimens pipe 
buried years ago. Bitumen and wrapper 


12-inch screw end lapweld 49.56 
pounds per foot .375-inch wall thick- 
ness, which makes total 755.11 
miles pipe. Along three sections 
8-inch lines were laid which accounts 
for the mileage pipe exceeding 
the length the line. 
Approximately 710 miles pipe 
was given single coat bitumen 
without wrapper when laid. The 


remaining miles pipe was. 


coated and wrapped. the miles, 
miles was wrapped with heavy 
hair felt, and miles with 15-pound 
asbestos felt. 


This line was operated oil 
line for several years. Then, that 
part from Welch Station near 
Glenrock, Wyoming, Lawrence, 
Kansas, was used for transporting 
natural gas. During the years 
that the line had been the ground, 
had developed many pit leaks and 
sections were such poor 
physical condition that great quanti- 
ties natural gas were lost through 
the pit holes. one 40-mile section 
the gas company estimated that 
per cent the gas placed the line 
was lost. the Spring 1936, the 
owners the line decided move 
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storage oil from Welch, Wyoming, 
Freeman, Missouri, thence re- 
fineries. order this, was 
necessary that the pipe line and sta- 
tions rehabilitated. Realizing the 
line was such poor physical con- 
dition that could not used for 
transporting oil, the Company com- 
pleted plans and began take 
sections this line for recondi- 
tioning. The areas known leaks, 
the presence salt buffalo grass, 
marshes, road crossings, and other 
doubtful areas were used guide 
for the inspection the line. 
areas where inspections revealed 
corroded pipe, the taken 
each way from that area until good 
pipe was reached. 

the miles pipe that was 
wrapped when the line was laid, ap- 
proximately miles was taken up. 
This pipe was taken not because 
its poor physical condition but 


from highway and restricted areas 
new right-of-way. Very few pit 
holes were found this miles 
pipe. The majority the pits bore 
definite evidence were the 
result holidays, improperly ap- 
plied coating, abuse handling. 
was the observation that pipe 
coated with bitumen and asbestos 


Pipe buried years ago. Bitumen only 


is 


wrapped when laid, would 
equivalent $.3366 per foot which 
was sufficient money that time 
apply adequate protection the 
line, install cathodic protection, 
meet electrical power costs for sev- 
eral years. 
Realizing that steel will suffer de- 
terioration when contact with 


protective coating. Pipe buried 
years ago 


felt was excellent condition while 
adjacent the wrapped pipe there 
was unwrapped pipe which was al- 
most beyond recovery many joints 

total 159.11 miles, approxi- 
mately per cent the total pipe 
central yards, and relaid. Records 


corrosive soils makes obligatory 
coat any pipe laid along the right- 
of-way this line. The use pipe 
with sufficient wall 
withstand operating pressures with- 
out allowances for corrosion resist- 
ance would have permitted the sav- 
ing considerable tonnage steel 
over the standard weight pipe that 
was used the construction this 


Adjacent areas bare and coated pipe 


pipe classified the cleaning and 
reconditioning yards revealed there 
were 4,018 penetrations pit holes 
through the pipe wall. The total cost 
the reconditioning the 159.11 
miles was $1,262,000, which equiv- 
alent $1.50 per foot. the recon- 
ditioning cost $1.50 per foot were 
spread over the entire line that was Wrapped pipe placed rocks ditch 
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Cleaned pipe buried years ago. Bitumen protected only 


line. The use coatings adequate 
protect the pipe from corrosion 
shown heretofore could offset 
the cost reconditioning the line. 
addition, the coating would per- 
mit the use thinner wall pipe. For 


comparison this case, will use 
our calculations wall pipe. 
This system could used for work- 
ing pressures from 1,160 pounds 
the 8-inch 780 pounds the 
12-inch. The reduction wall thick- 


ness from standard weight pipe 
wall would have reduced the 
required tonnage steel 28,000 
tons. The reduction 28,000 tons 
$84 ton (which was the average 
cost pipe strung the line) 
would have resulted $2,352,000 
saving. 

other words, the money spent 
1936 for reconditioning 159.11 
miles the line had been used for 
coating the line the time was 


Other samples pipe, bitumen protected only 


va 
: 
‘ 


laid, the end years the line 
would have been good physical 
condition and there would have been 
estimated saving $2,352,000 
steel alone. this sav- 
ing, the construction 
have been less, less damages would 
have resulted from leaks, and the ill 
will many landowners and tenants 
resulting from oil leaks would have 
been avoided. 


the labor cost $160 per leak 
shown heretofore were used 
basis for calculations, would have 
cost $642,880 labor alone have 
repaired the 4,018 leaks that actually 
existed the line. some areas 
where several pits were 
gether, the cost per leak would prob- 
ably have been less than the $160 
however, there were many 
cases where other conditions would 
cause the cost greatly exceed the 
average. Add this $642,880, the 
value pipe necessary for replace- 
ment, the protective coating, and 
the property damage. The expendi- 
ture, such procedure had been 
followed, would probably have ex- 


Badly corroded areas pipe buried for 


ceeded $1,262,000, the cost for taking 
the pipe up, reconditioning, relaying, 
and coating it. 

the time reconditioning 
1936, several sections the line 
were returned the ground with 
single coat bitumen, the eco- 
nomic life these sections was 
thought short. the course 
two three years the economic 
status those sections the line 
changed from that temporary 
nature permanent nature. was 
then necessary recondition and 
wrap the line these areas the 
physical condition the pipe be- 
came bad the line could not 


Case 


This Company 
structed 16-inch line from the 
Slaughter Pool West Texas 
Drumright, Oklahoma, which 
saved 8,573 tons steel using 
351 miles wall pipe 
through areas low pressure lieu 
.284-inch wall pipe. The reduced 
steel tonnage effected saving 


years. Bitumen coated only 


‘ 
+ 
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Reconditioning crew repairing pipe good enough for re-use 


771,600 the cost pipe. Wall 
thickness .284-inch has been used 
this case basis for calcula- 
tions because was the maximum 
thickness required for the operating 
pressure the line. 

Protective coating was applied 
the entire line cost approxi- 
mately $963,000 and estimated 
that additional $57,000 would in- 
stall cathodic protection. The total 
cost protective coating and ca- 
thodic protection would approxi- 
mately $1,020,000 which exceeds the 
actual saving steel ($771,600) 
$248,400, 

Should the line have been laid bare 
and the same policy followed 
Case then the wall thickness 
the pipe this line would have been 
this case the use 
wall pipe with coating 
would have effected saving 23,- 
580 tons steel valued $2,122,200 
strung the line. Then the cost 
protective coating plus the cost 
cathodic protection would have ef- 
fected estimated $1,102,200 sav- 
ing. 


Case III 


During 1944 this Company con- 
structed approximately 232 miles 
12-inch pipe line from Elk Basin 
Casper, Wyoming, which pipe 
was used having minimum wall 
thickness required pressures 
handled. reducing the wall 
thickness from (standard 
pipe) the minimum required for 
the pressures, there resulted sav- 
ing steel 5,240 tons valued 
$470,552 strung the line. This 
saving steel $200,000 more than 
the cost the protective coating 
that was applied the line. 
estimated that $50,000 will cover the 
cost cathodic protection the 
line. 


Case 


1919 sixty miles 8-inch 
screw-coupled pipe was laid bare 
from Devol Healdton, Oklahoma. 
During 1925 and 1926 the entire line 
with the exception miles 
across two creeks, was raised, 
cleaned, and coated with bitumen 
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and hand-applied wrapper as- 
bestos felt. 1932 and 1933 the 
pipe across these creeks was re- 
placed. 1940 short sections pipe 
various hot spots equalling 8,900 
feet and six-mile section across 
creeks was replaced with welded, 
coated pipe. 

Tests made show that this entire 
line can cathodically protected 
for approximately $36,000, which 
only $600 per mile. particularly 
adapted cathodic protection be- 
cause coated. Even though the 
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thickness the pipe used this 
line could have been reduced from 
.322-inch .250-inch and the saving 
steel would have been $90,000 
which would have been $20,000 
excess the estimated cost 
wrapped coating. 


Company “B” 
Case 

1926 and 1927, this Company 
laid 225 miles 8-inch pipe between 
Kings Mill, Texas, and Ringling, 
Oklahoma. The line was double- 


Grinding spot welds present surface for protective coating 


coating was applied 1925 and 1926 
when the methods were crude and 
workmen inexperienced, would 
materially reduce the cost cath- 
odic protection increasing the 
length the line which could 
protected each unit. 

This case cited show that 
even though the coating was applied 
poorly under adverse conditions and 
has little value eliminating pit- 
ting, would materially reduce the 
cost cathodic protection. The wall 


coated and double-wrapped cost 
$265,000, which approximately 
$1,180 per mile. 

Line was removed 1942 and re- 
laid from Corpus Christi Damon 
Mound, Texas, supply line for 
24-inch diameter oil line from Texas 
the Eastern Seaboard, known 
the “Big Inch.” large portion 
the pipe was relaid with the original 
coating intact, which economy 
the major coating expense was 
for field joints, would the case 
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General view central pipe-reclaiming yard 


with factory yard coated pipe. 
claimed that, the recovery 


pipe from this line was near 100 per 


cent. Reports show there was 
culling, measuring pits, nor 
junk pipe disposed of; pipe 
was like new. 

view the behavior the 
coating this line, having provided 
with positive protection for six- 
teen years, there little doubt that 
the pipe could have been thin wall. 
The reduction wall thickness 
have effected saving 3,700 tons 
$330,000 strung the line. This 
saving steel cost would $65,- 
000 greater than the cost the pro- 
tective coating. 


Case 


During 1941, this Company laid 
uncoated 8-inch line between Casper 
and Welch, Wyoming. recent in- 
spection this line showed that 
most the low areas was 
pitted some degree. One section, 
2,500 feet length, was observed 


where the pitting was very severe 
and extended the full length some 
joints. Many these pits had pene- 
trated more than one-half the pipe 
wall thickness. this line has been 
laid only three years, the condition 
the pipe indicates that many punc- 
tures would have occurred within 
the next three years. adequate 
coating the pipe similar that 
applied the line Case would 
have prevented severe corrosion, 
permitted the use thin-wall pipe 
thus effecting substantial decrease 
the required tonnage steel, and 
result greater inside diameter 
increased the pumping capacity. 


Company “C” 


This Company, whose lines serve 
the Midwestern States, began its op- 
erations 1930 laying its lines 
bare. 1937, when additional lines 
were laid, coating was applied 
approximately per cent the 
pipe. The experience of. this Com- 
pany with corrosion has changed its 
policy the extent that plans 
laying more lines bare. The Cor- 
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rosion Engineer for this Company 
recently informed and quote: 
“Any lines build the future 
will solid-coated, with cathodic 
protection. Since the cost apply- 
ing cathodic protection well- 
coated line usually quite nominal 
and only exceedingly small frac- 
tion the overall construction in- 
vestment, its use will included.” 


Company “D” 


Company “D” installed its original 
line 1936 Nebraska. our, 
information that seven miles this 
line east Cozad was taken and 
reconditioned the Spring 1938 
because the physical condition the 
pipe was bad that the line could 
not operated. Line was originally 
coated with single application 
material and not wrapped. When 
the pipe was replaced 1938 was 
again coated with one application 
the same material and wrapper. 
1940 some the pipe was re- 
placed second time. was 
wrapped this time and have been 


informed that further trouble has 
been had with this section the 

Other sections the line were 
laid without any protective coating, 
which cathodic protection was 
later installed. Several sections 
the bare line, even though has 
cathodic protection, have deterio- 


rated the point where neces-. 


sary replace them. Some sections 
deteriorated critical condition. 
large portion this line parallel 
and adjacent the line described 
Case Company “A” which was 
reconditioned 1936 and coated 
with bitumen and asbestos felt. The 
line belonging Company “A” 
serving therefore, believed 
that the line Company “D” had 
been coated and wrapped would 
giving equally dependable service. 


Company “E” 


California 
after seven years service that exami- 
nation bitumen pipe-coating re- 


Rocky and rough pipe-line right-of-way. stream crossing and rough slope 
encourage slippage trench 


Mar. 1945 


MITIGATION EXTERNAL CORROSION 


Alternate hills and narrow valleys present alternate wet spots and areas abrasion 


vealed was apparently unchanged 
since application. leaks had been 
experienced the line nor had 
been necessary apply cathodic 
protection. 


Company “F” 


This Company reports that since 
previous inspections had indicated 
wholesale failure the original hot- 
enamel coating 18-inch line, 
was agreed that initial protective 
drainage 1.5 2.0 milliamperes 
per square foot pipe should ap- 
plied. When cathodic protection was 
applied, was discovered that the 
former appraisal the coating 
proved pessimistic and the 
pipe responded protection much 
better than expected. 


The findings this case bear out 
other observations that many 
cases even though thin coating 
might furnish very little protection 
the pipe against corrosion, 
valuable asset the application 
cathodic protection. 


General 


The reduction the wall thick- 
ness pipe increases the capacity 
the pipe line follows: 


Nominal Thickness Thin Line Capacity 


10” 250" 


Let visualize what per cent 
means increased capacity. could 
mean the reduction $300,000 
the laying additional twenty 
miles 12-inch pipe $5,000,000 
project. This economy great 
extent made possible the use 
adequate pipe line protection. 

One engineer estimates that 
pipe lines completed during 1941, his 
company participated saving 
35,000 tons steel through the use 
lighter weight pipe conjunction 
with coating. This more steel than 
required build ten average-size 
cargo ships. His experience shows 
savings steel high per 
cent through the reduction pipe 


1- 
% 


weights those previously used 
under similar conditions. 
The reclaiming pipe from exist- 


ing lines becomes more important 


with each additional wartime de- 
mand for steel. Without protective 
coatings and cathodic protection, 
much the used pipe would 
worthless for relaying the residual 
wall thickness not sufficient 
withstand corrosion. 

Another engineer reports that, 
recent instances involving the valua- 
tion buried pipe taken 
and relaid, fully protected pipe re- 
ceived valuations per cent 
greater than bare only partially 
protected pipe. 

Protective coatings have been in- 
strumental the greatly increased 
use steel pipe the most prac- 
tical material for water lines. 

From the preceding information 
and data, appears without 
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reasonable doubt that protective 
coating conservative measure. 
During normal times its justification 
rested solely however, 
the uneconomic use heavier than 
necessary pipe retard corrosion 
peacetimes becomes indefensible 
the face wartime steel shortage. 
Having determined the pipe wall 
thickness required withstand the 
operating pressure, the pipeline en- 
gineer must choose between buying 
additional thickness steel fore- 
stall failure from corrosion buy- 
ing protective coatings. 

The most destructive factor ‘on 
coatings underground 
soil stress. generally true that 
the thicker the coating the greater 
the efficiency and initial cost. How- 
ever, the material just impor- 
tant the thickness. Very thin 
coatings are little value pro- 
tection pipe against pitting; 


Line being laid trench from which rocks have been removed and cushion 
mulch loose soil prepared prevent abrasion 
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nevertheless, experience shows they 
aid materially utilization ca- 
thodic protection. 

Reinforcements shields, whether 
asbestos, cotton, rag, greatly im- 
prove the coating. these reinforc- 
ing materials, asbestos appears 
the only one common use today 
which invulnerable deteriora- 
tion the soil. 

evaluating areas for purposes 
estimating justifiable pipeline pro- 
tection, quite apparent that the 
value exposure some areas 
would vital importance and the 
cost extreme protection which 
may entirely proper for them, out 
reason for other areas. 


Conclusions 


this discussion have at- 
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tempted relate the facts have 
found pointed out the 
beginning, has been object 
demonstrate that the answer the 
question, “Is the mitigation ex- 
ternal corrosion underground 
lines economical could obtained 
the application knowledge, ex- 
perience, common sense, and judg- 
ment. have not advanced any theo- 
ries account for the various types 
corrosion, but have tried show 
that successful methods are already 
employed combating it. 

Since there are successful methods 
for combating corrosion, permits 
the designing engineer use steel 
thickness necessary care for 
the working pressure, plus safety 
add steel the required thickness 


pipe provide for the anticipated 
corrosion. 

were design pipe line for 
own use, would laid with 
pipe the required wall thickness 
withstand the operating pressures, 


plus factor safety. substantial 


coating, tested for holidays, would 
applied over the entire line. After 
the line had been the ground for 
six months, the coating would 
checked for discontinuities. en- 
tirely feasible through demonstrated 
means and slight cost locate 
and repair discontinuities occa- 
sioned through construction. Subse- 
quent the test for discontinuities 
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coating and repair damaged 
areas, additional protection were 
required, would obtained 
cathodic means. opinion 
pipe line this design would the 
most economical one possible con- 
struct, the initial cost would 
low and corrosion maintenance 
would negligible. 
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Annual Meeting 


The War Committee Conventions has requested that all meetings 


more than fifty persons postponed until the need for restrictions 
which lessen the burden transportation and services longer exists. 
NACE wishes, course, with the committee the fullest 
extent. considered possible, however, that general meeting may 
held during the latter part this year but, not, will held soon 
conditions justify it. 

Corrosion and the will utilized keep the members 


informed concerning the activities the Board Directors 
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Use Foreed Drainage Systems 
Stray Current Areas 


Eric Carlson 


Plant Engineer—Transmission 
The Bell Telephone Company of Pennsylvania 


HEN D.C. circuits are oper- 
ated with grounded return, 
the case most electrified 
street railways, stray currents al- 
most invariably find their way the 
underground structures other 
utilities such water pipes, power 
and communication cables. Where 
-tray currents enter 
structure from the earth measure 
cathodic protection obtained. 
However, these currents must even- 
tually leave the structure which 
they have strayed and when this 
occurs via the earth, the structure 
attacked electrolytic corrosion 
and accordingly damaged. 
the case lead-covered cables 


and pipe structures good 


tivity, the usual protection against 
this form corrosion (anodic) con- 
sists drainage wires and, 
course, some cases, insulation. 
The papers Dr. Pearson* 
and Mr. Smith** describe the 
application network calculations 
this problem. the use such 
calculations, drainage wires can 
designed and installed which will 
alleviate not entirely clear any 
anodic exposure. Where the dis- 
tances involved are short, drainage 


Electrical Instruments and Measure- 
ments Solution Electrolysis Prob- 
lems, Bureau Standard Corrosion Con- 
ference, 1937. 

Solution Network Problems 
the Use Network Constants, Bureau 
Standard Corrosion Conference, 1937. 


wires are, generally, relatively in- 
expensive compared the value 
the plant protected and are quite 
satisfactory. 

Where the anodic area some 
distance from suitable point 
connection, the cost drainage 
wire may prohibitive due the 
large cross section wire necessary 
meet resistance requirements. 
The cost may further influenced 
the availability routes con- 
struction facilities for such wires. 


Use Forced Drainage 


When anodic area remote 
from the power source, the required 
drainage current usually small, 
and may considerably less than 
the current carrying capacity re- 
quired drainage conductor. 
this type situation that smaller 
wire and external emf over- 
come the higher drop has 
economic justification. This par- 
ticularly true when local anode, 
either specially installed nearby 
rail, makes possible dispense 
with much the wire. 

forced drainage system, 
usually installed, essentially con- 
stant current system, with the result 
that the drainage current never 
long agreement with the drainage 
requirement. result, the con- 
nected plant usually over-pro- 
tected during long periods the 
day and frequently other subsurface 
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structures not protected are ex- 
posed some measure anodic 
corrosion. 


Controlled Forced Drainage 


The economic desirability and 
other advantages forced drainage 
systems has led the development 
method control which largely 
eliminates the objectionable features 
discussed above. means net- 
work calculations and the use the 
control network herein described, 
forced drainage systems may de- 
signed and installed stray current 
areas with the same engineering pre- 
cision heretofore associated with 
normal drainage wires. 

the following discussion, 
assumed that the positive terminal 
all instruments are connected 
the plant protected. also 
assumed that the galvanic potential, 
usually designated alpha, zero. 


Theoretical Development 
Required Rectifier Characteristic 

Drainage current returned 
negative bus. 


DRAINAGE 


Figure the cable exposed 
the vicinity “A” due stray cur- 
rents which originate the track 
system. proposed that drain- 
age wire “B,” having resistance 
“Rb” installed for test purposes 
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(Figure 1.) 


initially, and ultimately perma- 
nently associated with the controlled 
rectifier. 

Voltage reduction tests, internal 
resistance tests, and correlation tests 
are made the usual manner and 
the following data obtained. 

mutual coupling resist- 

ance. 

bus cable. 

Rb= resistance interconnecting 

wires, 

required determine the 
characteristics the proposed recti- 
fier terms voltage and current 
output. 

Switch “S” closed, the cur- 
rent the system would 


the amount and for perfect 


drainage 


CONTROLLED 


VOLTMETER 
LINE 


Solving (2) for have 
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USE FORCED DRAINAGE SYSTEMS 
Egis replaced the sym- (Er 
stalled some point near “A,” solving have 
the potential between the cable and 
local anode designated Eb, (Rb 


sistance ground the local anode. 


Connection Made Near End Rail 


Figure assumed that the 
rail the anode. case such 
this, will have suffi- 
ciently large overcome the nega- 
tive cable rail potential addi- 
tion the drop the inter- 
connecting wire. 


(Figure 2.) 


and now used negative 
quantity. 

The other constants have the same 
significance before. 

With “S” closed 


(5) 
(Er Eb) 


Thus, when either positive 
linear function and its re- 
quired maximum value determined 
for the maximum value de- 
termined test. The corresponding 
value current can then ob- 
tained from equation (1) (5). 
Consideration the maximum 
value and will determine 


CONTROLLED 
RECTIFIER 


the rectifier capacity and character- 
istic needed for satisfactory protec- 
tion, 


The should examined 


for each test point the exposure 
and the rectifier chosen should meet 
the greatest required ratio. this 
done properly all test points the 
exposure will cleared anodic 
potentials due correlated stray 
current potentials. 


| 
| 
| 
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Method Control 


Equations (4) and (8) indicate 
that function sys- 
tem automatic control must main- 
tain such value that the re- 


function the network constants 
regardless the value Eb. 

The first objective designing 
control develop means de- 


termining when change needed in’ 


(the rectifier voltage) compen- 
sate for change (the cable 
bus voltage) and also deter- 
mine when equilibrium 
reached and further change 
needed. 


Control Network 


the bridge circuit (Figure 3), 
the component parts have the fol- 
lowing significance 

represents the internal resist- 
ance between the structures 
interconnected. 

represents the open circuit po- 
tential between the structures 
interconnected. 

external resistance ap- 
proximately equal (depend- 
ent the sensitivity the control 
device). 


dependent the polarity and 
further discussed below. 

such value meet the required 


ratio specific application, 


will equal zero. Eb, 
which independently variable, 
should change another value, 
would longer zero and its sign 
will either positive negative, 
dependent whether increased 
decreased. 


The voltage can made 


actuate mechanical electronic 
device bring about change 
Er, the proper direction, re- 
store zero, thus causing the 
sistent with the design requirement. 


(Figure 3.) 


Let the current flowing the 
upper branch the bridge: Then: 


Ri) 


The condition balance for which 
would then be: 


Ri) 
Eb) 
from which 
Ri) 
(15) 


similar reasoning were 
reversed becomes 
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Ri) 


Since reflects the relation be- 
tween and Eb, can shown 
that for any value Eb, and 
meet the drainage requirements 
when equals zero. 


Results Trial Installation 


trial installation forced 
drainage system was made Phila- 
delphia situation involving 
severe “radial exposure” similar 
Figure The plant involved con- 
two cables located about 22,- 
000 feet from the power house and 
was exposed for distance approxi- 
mately 1,500 feet. study the 
data obtained from field tests indi- 
cated that might possible 
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Meter 


Gra. Kee. = Sopr, 

= 


clear the exposure installing 
4/0 drainage wire from the exposed 
area the negative bus. The cost 
installation this kind would 


Being, 


i 
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the neighborhood $10,000, 
without considering the cost pro- 
viding new conduit construction 
several sections. 

drainage nearby rail were con- 
sidered and was found that 
initial cost $500 and monthly 
charge $8.00 for power and main- 
tenance adequate protection could 
obtained. This appeared most at- 
tractive from economic stand- 
point and accordingly controlled 
rectifier installation was made 
trial basis. 

The constants the control net- 
work described above were de- 
termined from the results field 
tests and both mechanical and elec- 
tronic means controlling the recti- 
fier output were tried, well 
permitting the installation oper- 
ate uncontrolled. Recording meter 
records were obtained for each 


Test of... 
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method operation and 


Referring the Charts and com- 
paring the cable earth potentials 
shown Chart without control, 
with those Charts and with 
control, will that without 
control the sheath more than one 
volt negative for about hours (in 
order obtain comparable charts, 
the same voltage scale was used for 
all records and the high negatives 
are somewhat greater 
cated, the pointer. being against the 
stop), and slightly positive during 
the peaks. With control will 
noted that the potential ground 
averages about 0.1 volts, negative, 
and reasonably uniform. Compar- 
ing the drainage currents Chart 
without control and and with 
control will noted that the cur- 
rent, without control, maxi- 
mum when not needed and 
minimum when needed that 
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with control the current follows the 
actual demands the system. 


USE FORCED DRAINAGE SYSTEMS 


Conclusion 


Forced drainage systems, de- 
signed and controlled described 
above, have the operating character- 
istics similar normal drainage 
systems and are subject the same 
limitations, far their effects 
other subsurface structures. 
connection with such installation, 
the selection the location for the 
anode must made with consider- 
able care order prevent adverse 
potential changes other subsur- 
face structures. 


felt that the application 
control forced drainage make 
the electrolysis engineer 
satisfactory method for reducing 
anodic exposures areas which are 
difficult correct means nor- 
mal drainage wires. 
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Committee Activities 


Meeting NACE Condensate Well 
Corrosion Committee 


meeting the Metallurgical and Test Container subcommittee 
the NACE Condensate Well Corrosion Committee was held the Rice 
Hotel January 22, 1945. The principal business the committee was 
determine the shape, size and method arranging metal coupons 
test container installed the high pressure flow lines condensate 
wells producing corrosive fluids and determine the metals and alloys 
tested. 

After considerable discussion was decided that the first necessary 
step these tests was determine actual field test the proper method 
arranging the coupons, Two designs were selected for this test from 
several which were considered. Each design will made four inch 
heavy line pipe approximately feet long. The specimens one test 
container will arranged cylinders approximately three inches long 
spaced with short insulating cylinders prevent metallic contact the 
test cylinders. The test sections and spacers will present flush joint 
smooth surface the fluids handled. The specimens the other container 
will have the form annular rings approximately 1/16 1/8” thick and 
spaced with thick insulating washers greater internal diameter than 
the metal washers. This will promote greater turbulence than the first 
design. All the specimens these two containers will low carbon steel 
order determine the effect specimen position corrosion rate. The 


specimens will tested the flow line well producing corrosive fluid 


the Cotton Valley, Louisiana field. hoped they can completed 
within sixty days. 

The second phase the business consisted discussing metals and 
alloys used the tests. Some fifty these were compiled but will 
given further study and steps made determine how many can 
obtained for testing. appears present that the final list will the 


Anode Committee 


meetings Houston and Freeport, December and 1944, 
sponsored the Dow Chemical Company, information was presented 
which indicated that magnesium holds promise material for cathodi- 
cally protecting other metals from corrosion. was reported Dow 
engineers that many the difficulties which were formerly encountered 
when magnesium was used expendable anode for the cathodic 
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protection other metals have been overcome and that, under certain 
conditions, relatively high current efficiencies have been obtained from 
its use. 

Members NACE were present these meetings and appeared 
that the development this method corrosion control and the early 
distribution technical data concerning were sufficient interest our 
members justify the sponsorship NACE test outline 
the general field usefulness aluminum, magnesium, and other 
materials which might serve expendable galvanic anodes. Considerable 
data have already been collected. test program the various types 
galvanic anodes conducted, correlated, and reported impartial body 
would, however, great help making early evaluation the 
method galvanic cathodic protection. 

The nucleus committee expendable galvanic anodes has been 
appointed, therefore, develop such test program and obtain the 
probable users and suppliers making test installations. 
Data will collected and summarized the committee and reports issued 
results become apparent. 

Additional members are named the committee. Suppliers 
materials and interested users are urged communicate with the 
Association. 


Jessen, Director Production Loboratories and Field Consult- 
ant for Petroleos Mexicanos, Mexico, F., visited Houston the late fall 


1944 and the American Institute Chemical Engineers 
St. Louis. 

Before going Mexico Dr. Jessen served eleven years supervisory 
engineer for Humble Oil and Refining Company. During that time his 
work was concerned with all phases production, including corrosion 
encountered production, natural gasoline plants and pipe lines. 

His present work with Petroleos Mexicanos concerned with the 
organization and installation laboratories serve the general production 
problems and field service work research reservoir 
engineering, high pressure distillate fields, corrosion, plant operation, etc. 
considerable amount materials and equipment available and much 
more being obtained for the new laboratory. anticipated that much 
help will given present production and problems concerning corrosion, 


Miss Geraldine Campbell, formerly chemist for Shell Oil Company 
Refinery Houston, Texas, and one the two women members 
National Association Corrosion Engineers, giving the study 
corrosion for the present and taking the art home making. She was 
married John Naschke Feb. 10. They will reside Houston. 


I | 
4 
4 
q 
4 
q 
| 
i 


N.A.C.E. Officers and Directors 


President Brannon 


Russell Brannon was born 
Merit, Hunt County, Texas, Decem- 
ber 22, 1902. grew farm 
and attended grade and high school 


Merit and Dallas, after which 


attended the University Texas 
where studied chemical engineer- 
ing and business administration. 
graduated 1928 with the degree 


Bachelor Business Administra- 
tion. 1928 was employed 
the Humble Pipe Line Company 
chemical engineer, and now holds 
the position Senior Corrosion En- 
gineer with this company. 

married Mattie Lou Perry, 
June 1933, and they have three- 
year old daughter. 
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Russell has been associated with 
the National Association Corro- 
sion Engineers throughout its or- 
ganization and was elected its Presi- 
dent March, 1944. considers 
this the accomplishment which 
prizes most highly. 


Vice President McElhatton 


McElhatton, Superintendent 
the Cathodic and Communication 
ern Pipe Line Company, early 
life became associated with the natu- 
ral gas industry. 

was born 1907 Pitts- 
burgh, Pennsylvania. Upon graduat- 
ing from technical high school 
Columbus, Ohio, was employed 
the Ohio Fuel Gas Company 
construction the Transmission 
Department. Later while working 
the Gas Control Department that 
company, attended the Ohio State 


N.A.C.E. OFFICERS AND DIRECTORS 


University where received his de- 
gree mechanical engineering and 
majored electrical engineering. 


was associated with the Ohio 
Fuel Gas Company ten years, part 
which time was field super- 
visor the construction com- 
pressor stations, gasoline plants, and 
pipe lines. was with this organiza- 
tion first came contact with 
corrosion control pipe lines. 
the fall 1936, accepted posi- 
tion with the Panhandle Eastern 
Pipe Line Company assist with 
the expansion program the com- 
pressor stations. Upon completion 
this program, was placed 
charge the Cathodic and Com- 
munication Departments and has de- 
voted the major portion his time 
since then corrosion studies. 


For two consecutive years 
acted the capacity vice chair- 
man the cathodic section the 
Petroleum Industry Electrical Asso- 
Electrochemical Society. His hobby 
amateur photography which has 
many pictures his two 
daughters. 


tana, having spent his early days 
cattle ranch near the copper min- 
ing metropolis Butte. 

attended Montana State Col- 
electrical engineering until entry 
into military service 1917 the 
end his junior year, serving for 
two years World War with 
tour duty overseas the 
France. 

was employed the Montana 
Power Company Billings after 
the war with assignments various 
duties operation and construction, 
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Secretary-Treasurer Mudd 


during which time his hobby was 
amateur radio operation. 

During 1925 was employed 
contracting company the vicin- 
ity St. Louis superintendent 
construction work involving mu- 
nicipal improvements, levee building 
and highway grading. 

with Shell its Wood River Re- 
finery and was transferred the 
Shell Pipe Line Corporation 1933 
assist the first organized corro- 
sion investigation its system. 
has continued this work with 
Shell Pipe Line and now Senior 
Corrosion Engineer. 

Guy Corfield was born Vic- 
toria, British Columbia, Canada, 
Nov. 29, 1897, and lived Victoria 
through high school. then en- 
listed the Canadian Army 1915 
and served with them overseas until 


Director Corfield 


1919. During active service France 
was with the Signal Corps 
branch the Canadian Army Engi- 
neers. After the Armistice spent 
several months the Army Occu- 
pation the Rhine. 

Returning Canada 1919 
entered the University British 
Columbia Vancouver, from which 
received Bachelor Science 
degree Chemical Engineering 
1924. then came the United 
States and found employment with 
the Los Angeles Gas and Electric 
Corp., which later became the South- 
ern California Gas Company. His 
initial employment with the gas 
company was chemist, which 
title was changed about five years 
later research engineer title 
still retains. 1930 became 
naturalized citizen the United 
States. 
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His work has been almost entirely 
technical nature, and considerably 
varied, with considerable stress 
both internal and external corrosion 
metallic equipment, and particu- 
larly external corrosion pipe lines 


Director Olson 


due burial soil. This later sub- 
ject has embraced all the various 
phases such soil surveys, pipe 
coatings, electrolysis and cathodic 
protection, both from the research 
and operating standpoints. has 
been member the American Gas 
Association and the Pacific Coast 
Gas Association and the California 
Natural Gasoline Association for 
many years; 1933 was Chair- 
man the Technical Section the 
Pacific Coast Gas Association; for 
number years has been 
active member the American Gas 
Subcommittee Pipe 
Coatings and Corrosion. 


N.A.C.E. OFFICERS AND DIRECTORS 


served Technical Editor Gas 
Magazine, Fuel Gas Industry trade 
journal, for number years. 


Olson upon graduating from 
the University Wisconsin 1922 
with degree Electrical Engineer- 
ing, joined the staff the Utah 
Power and Light Company 
mained with that company until 
1929. From 1929-34 was with the 
electrical consulting division the 
Electric Bond and Share Company, 
his work taking him various prop- 
erties that company, part his 
time being spent Mexico. 1934 
was transferred client compa- 
nies Bombay, India, where until 
1939 was general superintendent 
operation and construction the 
interconnected high-voltage electric 
power system serving that area. 
March, 1939, was placed charge 
the corrosion department the 


Director Pope 
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United Gas Pipe Line Company, 
Shreveport, Louisiana. 

Robert Pope was born Brook- 
lyn, New York, March 1899. 
was educated public schools 
and Stevens Institute Tech- 
nology, Hoboken, J., where 
received degree Bachelor 
Science Mechanical Engineering 
1920. was employed Louis 
Lines Engineering Dept. Amer- 
ican Telephone and Telegraph Com- 
pany 1920 and was transferred 
Dept. Development and Research 
department was merged with Bell 
Telephone Laboratories 1934, 
has been interested corrosion 
problems underground cables 
since 1920 and now develop- 
ment work new methods for de- 
tecting and preventing such corro- 


Director Rogers 


sion. His principal hobby photog- 
raphy. 

married Ruth Dorothy Edling 
July 26, 1922. They have one son, 
Robert Charles, who navigator 
Saipan. 

Walter Rogers was born 
April 1905, Tyler, Texas. 
attended grade and high schools 
Tyler, finishing 1922. received 


Bachelor Science degree 


Chemical Engineering from the Uni- 
versity Pittsburgh 1926 and de- 
gree Chemical Engineer from that 
institution 1934, began work 
for the Gulf Refining Company 


and transferred Houston 


Mellon Institute Fellowship oil 
production and pipe line corrosion 


problems for the Gulf Oil Corpora-. 


tion This work was taken 
over directly the Gulf Production 
Company 1930. has specialized 
oil country corrosion problems, 
and the author several papers 
corrosion which have appeared 
the trade and technical press. 
member the API, A.C.S. and 
NACE. married, and has two 
children, Sharon, and Nancy, 

Lyle Roberts Sheppard Ferri- 
day, La., was born August 1904, 
near Parkersburg, West Virginia. 
After spending his early years 
Texas and Virginia went with 
his family Parkersburg where 
stayed until graduated from high 
school. 

The next four years were spent 
studying general engineering Car- 
negie Institute Technology, Pitts- 
burgh, Penna. When finished 
1927 worked for two years of- 
fice manager for the Northwestern 
Mutual Life Insurance Co. Pitts- 
burgh. 
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Director Sheppard 


1929 accepted position 
with Williams Bros., Inc., 
gan his pipe-line experience. This 
was the period when large diameter 
and high pressure pipe lines were 


N.A.C.E, OFFICERS AND DIRECTORS 


being built, which worked 
Louisiana and the Middle West. 

When Ford, Bacon Davis 
started the pipe-line contracting 
business 1931 went with them 
East Texas and later Tennes- 
see. 

1932 started corrosion miti- 
gation work for the Interstate Nat- 
ural Gas Co., Inc., Louisiana, 
that time managed Ford, Bacon 
Davis. Working with Rod- 
dey helped develop the distrib- 
uted anode method cathodic pro- 
tection, since patented Geo. 
Rhodes Ford, Bacon Davis. 
During this period experimented 
with central ground beds, motor- 
generators, rectifiers, and various 
anodes (iron, graphite, carbon, 
zinc). present doing experi- 
mental work magnesium anodes, 
better measurement methods, and 
the relationship the resistances in- 
volved electro-chemical corrosion. 

His hobbies are gardening, wood- 
working, and reading, but these are 
secondary his family which con- 
sists one wife, two daughters and 
one son. 
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Courtesy Republic Oil Refining Co. 
Showing Marley Cooling Tower 


Let Haering field 
engineer survey 
your corrosion and 
scale problems and submit recommendations without any obli- 
gation your part. “We read water.” 


Write for “Scale and Corrosion Control Aqueous Systems” and 
“Water Studies.” 


ENGINEERS 
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Corrosion Abstracts 


GAS AND CONDENSATE 
WELL CORROSION 


Cavitation Possible Cause 
Internal Corrosion. MacRos- 
ERTS, United Gas Pipe Line Co., Oil 
Gas 48, No. 20, 239-40 (1944) 
Sept. 23. 

The problem internal corrosion 
oil well equipment has apparently 
increased since the deeper wells pro- 
duce much higher velocities and 
usually produce liquids along with 
the gas. This corrosion particu- 
larly damaging surface fittings 
and upper portion tubing, and 
noticeably concentrated points 
reduction and changes 
direction flow. Results ob- 
ained recently Kornfeld and Su- 
vorov the Leningrad Physico- 
Technical Institute indicate that 
part this metal loss mechanical. 
The mechanism cavitation and its 
destructive action are shown 
sufficient warrant definite con- 
sideration the problem well 
equipment corrosion. 


Causative Agents Corrosion 
Oil Gas 48, 27, (1944) Nov. 11. 

Evidence reported indicate that 
organic acids may play part oil 
well equipment 


Study Corrosion Gas and 
Texas. Oil Gas 42, 
No. 52, 53, 54, 5%, 59, (1944). 
May 


Corrosion High Pressure Well 
Equipment. Bacon, Natl. 
Petr. News 36, No. 31, 548 550-2 
(1944) Aug. 


Corrosion Bearing Alloys. 
U.S. Naval Engineering 
Experiment Station, Annapolis. S.A.E. 
Journal 51, 69-77 (1943) Mar. U.O.P. 
Abstracts 18, (1943). 

The corrosion bearing alloys 
lubricating oils was investigated 
the Underwood oxidation apparatus. 
Weight loss bearings and prop- 
erties the oils were determined. 
The following bearing alloys were 
tested: Tin-base, lead-base, 
hardened lead, arsenic lead-base and 
silver lead-base babbitts; and cad- 
mium-silver, cadmium-nickel and 
copper lead alloys. The corrosion 
was two types—general and local- 
ized. Tin-base babbitt proved su- 
perior. Lead-base babbitts contain- 
ing arsenic and silver showed 
promise, Value adequate cooling 
lubricating oil was emphasized. 


Laboratory Evaluation Corro- 
sion Resistance Bearing Alloys. 

Soc. 85, 9-24 
(1944) reprint U.O.P. Library 
Bulletin Abstracts, 19, 128 (1944). 

The Underwood, MacCoull and 
Sunbury tests for corrosion bear- 
ing metals and oxidation oils are 
described. Using these methods, 
tests have been carried out the 
corrosion seven oils lead- 
alkali metal, lead-antimony-tin-arse- 
nic, cadmium-silver, cadmium-nickel 
and copper-lead alloys. The results 
given the different tests are not 
always comparable, but all are suit- 
able for testing range oils with 
one alloy range alloys with 
one oil. babbitt con- 
taining has good corrosion- 
resistance, the attack being times 
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that experienced with 
babbitt. All other alloys 
roded much more, the cadmium al- 
loys being the worst, and with these 
corrosive oil provide adequate oil 
cooling and change the oil fre- 
quently. 


Processing West Texas Sour 
Crudes Shell’s Wood River Re- 
finery. Chief Technolo- 
gist, Wood River, Illinois Refinery, 
Shell Oil Co., Inc. 

Oil Gas 48, No. 22, 73, 74, 77, 80, 
and No. 23, 101, 102, 105, 106 
(1944) Oct. and 14. 

Also Petr. Ref. 388-394 (1944) 
Oct. Petr. Eng. 16, No. 160, 162, 
164, 166, 168. Nat. Petr. News 36, pt. 
770 Nov. (1944). 

Data were obtained from opera- 
tion 35,000-bbl. per day topping 
unit processing 100% West Texas 
crude. Discussion includes cracking 
operation. Corrosion rates for fur- 
naces, piping, exchangers and frac- 
tionating vessels are given. Proce- 
dures for reducing the quantity 
corrosive material and experiences 
with the use liners and alloys 
combat corrosion are related. The 
second article concerned primarily 
with desalting crudes. Salt removal 
involves intimate mixing the oil 
and water form emulsion and 
the subsequent breaking the 
emulsion. Desalting shown re- 
duce corrosion and 
cleaning furnaces, heat exchang- 
ers and distillation equipment. Spe- 
cial maintenance and safety prac- 
tices needed processing sour 
crudes are given. 

Six recent articles the refining 
sour crudes are cited the 
Journal. 


Some other articles dealing with 
sour gas and crude are: 


Practical Elimination Problems 
Handling Sour Gas High Pres- 
sures. Taytor, Oil Gas 
No. 13, (1944). 


How Prepare for Sour Crude 
Processing. Natl. Petr. News 36, No. 
14, 185-7 (1944). 

Methods Improving Sour Crude 
Petroleum Products. Natl. Petr. 
News, 35, 339-45 (1943). 


Corrosion Control Arc-Welded 
Stainless Steel Linings. Mc- 
Stone and Webster Eng. Corp. 
Natl. Petr. News, 35, 10-14 


Hazards and Corrosion with Sour 


troleum Refinery Engineering, Univ. 
Tulsa. Oil Gas 48, No. 32. 107 
(1944) Dec. 16. 


The Principles Electrolytic 
Corrosion Metals. Grorrrey 
Magnesium Metal Corp., Ltd. 
Chem. and Ind. 1944, No. 35, 306-9. 
U.O.P. Abstracts 19, 157 (1944). 

corroding metal may lose its 
negative charge (1) the discharge 
positive ions solution, com- 
monly hydrogen ions, form pure 
hydrogen, (2) reaction with oxi- 
dizing agents forming negative ions 
i.e. hydroxyl ions, (3) metallic 
conduction another electrode 
which (1) (2) may take place. 
The presence air oxygen ac- 
celerates the corrosion rate. the 
dissolution iron, the anodic proc- 
ess, and the reaction electrons 
with oxygen, the cathodic process, 
take place sites well separated, 
the corrosion product will loose 
and hindrance further corro- 
sion. conditions are such that 
closely adhering product forms, par- 
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Pressure Welding Clamp 


PRESSURE WELDING 


Line Jobs Have Been 
Completed For... 


Border Pipe Line Co. 

Cia. Carbonifera de Sabinas 

El Paso Natural Gas Co. 
Magnolia Pipe Line Co. 

Phillips Petroleum Co. 

Southern Pacific Co. 

Tennessee Gas & Transmission Co. 
Texas Pipe Line Co. 

United Natural Gas Co. 

U. S. Bureau of Mines 


You are cordially invited to ask them 
about the quality of welding done 
and the savings effected by the use of 
Pressure Welding. This company is 
now able to make Pressure Weld 
Clamps and trained operators avail- 
able to pipe line companies and pipe 
line contractors. 


PIPE LINE PRESSURE 


Pressure Welded Pipe 


Eliminates Possibility Corrosion 
Welds Due Presence 


Dissimilar Metals 


Pressure Welds are made heating the ends two joints 
point below the fusion temperature and upsetting one 
joint into the other under controlled application heat 
and pressure. The bond formed diffusion and recrystal- 
lization. The conditions for Pressure Welding eliminate all 
possibilities oxide film formation; thus providing exception- 
ally high weld quality broad range of-metal composition 
and joint sizes. Plan NOW have your future pipe lines 
Pressure Welded save time and money. 


PRESSURE WELD COMPANY 


421 NIELS ESPERSON BLDG. HOUSTON TEXAS 


WELDING Automatic Process 


24” Tennessee Line 
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ticularly over the anodic area, the 
corrosion rate may become very 
slow. 

Over-voltage plays important 
role corrosion rate, i.e. cadmium 
dissolves very slowly non-oxidiz- 
ing acid because the high hydro- 
gen over-voltage. 
voltage important factor cor- 
rosion aluminum and magnesium. 


Materials Construction for 
Chemical Engineering Equipment. 
Chem. and Met. Eng. No. 93- 
136 (1944) Oct. No. 10, 134 (1944) 
Nov. 

Chem. and Met.’s 11th report 
this subject includes survey cor- 
rosion experiences the process in- 
dustries; directory metals 
materials for chemical engineering 
equipment including primary pur- 
pose the material such corro- 
sion, heat abrasion resistance the 
corrosion resistance metals 
different chemicals and solutions 
various strengths and temperatures 
section non-metallic materials 
including structural carbon, chemi- 
cal stoneware, porcelain, acid-proof 
brick, glass, plastics, rubber and 
The section plastics lists 
rieties. 


Lead Coatings Steel. 
News Editor, Metals and 
Alloys, 20, 1296 (1944). 

leading wartime development 
the metal-finishing field has been the 
evolution and wide application 
lead-alloy coatings for steel. Orig- 
inally conservation measure 
save tin, zinc, chromium, etc., lead 
coatings (especially certain specially 
formulated lead-alloy coatings) have 
often proved superior their own 
right and lead-coated steel has thus 


become outstanding interest 
designers seeking economical, easily 
workable 
materials for many types postwar 
products. This article describes the 
coatings (both hot-dipped and elec- 
trolytic) and discusses their engi- 
neering properties and applications. 


Restoring Corroded Plug Valves 
Surface Arc-Welding. Nat. Petr. 
News 36, pt. 744 (1944) Nov. 

Plug valves that had become cor- 
roded and sticky through contact 
with acid are being reclaimed 
through the use electric arc-weld- 
ing. Steel surface machined down, 
desired metal applied and plug 
machined proper 


Special Corrosion Problems 
Process Eng., Factory A., Lockheed 
Aircraft Corp., Burbank, Calif., Mech. 
Eng. 66, 799 (1944). 

Aircraft corrosion may classi- 
fied follows: Corrosion caused 
direct chemical action—(1) spill- 
ing battery water during charg- 
ing, (2) leaching sodium sulfite 
from packing cartons around spare 
parts, (3) decomposition trichlo- 
roethylene used degreasing parts. 
Corrosion caused dissimilar- 
metals contact—steel and magnesi- 
um, aluminum and steel, aluminum 
and copper, etc. Concentrated cor- 
rosion-cells. Aircraft engineer works 
prevent completion electri- 
cal circuit between dissimilar metals 
concentration cell. Anodizing 
aluminum very beneficial. 


Water Chemists Meet Pitts- 
burgh, Power Plant Eng. 48, 120 
(1944) Dec. 

Industrial water specialists pre- 
sented data the problems de- 
alkalizing, demineralizing, removal 
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CONDUCTORS 


PERMANENTLY DEPENDABLE 
CATHODIC PROTECTION 


The high strength, corrosion resistance and conduc- 
tivity Copperweld-copper make the ideal over- 
head conductor for cathodic protection. 

The wires these conductors are large and 
rugged, offering greater resistance wear and 
mechanical abrasion. The stranded 3-wire triangular 
shape breaks air eddies and reduces the tend- 
ency vibrate, thus minimizing the danger 
chafing fatigue fracture clamps and insulators. 
Copperweld-copper conductors are completely non- 
rusting—the high strength Copperweld wire having 
life equal that the copper wires. 

For conductors that are designed stand and 
deliver continuous dependable service use Copper- 
weld-copper. 


COPPERWELD STEEL COMPANY 


GLASSPORT, PA. 


The Standard Ground Rod 


COPPER-TO-COPPER CONTACT—NO DISSIMILAR METALS 
CONTACT UNDER THE GROUND. EASY DRIVING MADE 
POSSIBLE STIFF STEEL CORE. MADE VARIOUS SIZES. 


om 

LONG-LIFE, 
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ammonia, cooling water treat- 
ment, cathodic protection, treating 
plants for industries, with 
lime and limestone, sterilizing with 
ozone and coagulation with silicates 
5th annual Water Conference. 


The Use Cyclohexylamine 
U.S. Bur. Mines, Rept. Investiga- 
tions 3754, pp. (1944) 38, 
(1944). 

Corrosion 
tems due principally CO, which 
acidifies the condensate. Cyclo- 
hexylamine was studied possi- 
ble amine for neutralizing this acid- 
ity. Large quantities required be- 
cause high volatility amine 
which resulted loss vents. Was 
effective helping reduce return- 
condensate corrosion. 


Pipe Protection the Big Gas 
Line. Starr Consulting En- 
gineer. Petr. Eng. 16, No. 188, 192, 
194, 196 (1944) Nov. 

The selection materials, coating 
procedures, method application 
and coating inspection are discussed. 
Very satisfactory coating was 
tained due cooperation inspec- 
tors and contractors. Cathodic pro- 
tection for the line progress. 


Plastic Coating Used Prevent 
Corrosion Oilfield Equipment. 
Jr., Oil Gas 48, No. 
30, 59, (1944) Dec. 

4,535-ft. string plastic-coated 
pipe has been installed East 
Texas salt-water-disposal well. The 
tubing was handled ordinary 
methods without injury coat. The 
plastic coat adheres strongly clean 
steel. After cleaning, the steel 
coated (0.005 in.) separate dip- 
ping and baking operations. 
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The Mechanism Failure 
Cr-8 Cracking-Still Tubes. 
Research Metallurgical Engi- 
neer, Timken Roller Bearing Co., Steel 
Tube Division, Canton, Ohio, and 
Freeman, Research Engineer, 
Dept. Eng. Research, Univ. 
Mich. Nat. Petr. News 36, No. 49, 
R-854 (1944) Dec. 


metallurgical examination was 
made Cr-8 cracking-still 
tubes which had been service for 
time periods ranging 97,520 
hours. the “as-service” condition 
these tubes possessed entirely differ- 
ent characteristics; for (a) some 
were still ductile the basis the 
flattening test, (b) others were brit- 
tle but could have their ductility re- 
stored, while (c) others were perma- 
nently brittle. 


the basis the results ob- 
tained, believed that the de- 
terioration, ‘and possible actual fail- 
ure Cr-8 cracking-still tubes 
service due structural 
changes the grain boundaries 
which are progressive nature and 
are dependent time, temperature 
and stress. These structural changes 
consist first the precipitation and 
growth highly alloyed ferrite due 
the decomposition austenite. 

When these precipitated areas 
have grown certain size, crack- 
ing, first nearly submicroscopic 
nature, will occur under certain con- 
ditions time, temperature and 
stress. When this cracking has oc- 
curred the tube permanently brit- 
tle but any time prior the 
cracking the tube either ductile 
can have its ductility restored. 


Stress-Corrosion Testing Alu- 
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WHEN YOU SPECIFY 


Mm REGISTERED U.S. PATENT OFF J 


Cathodic Corrosion-Eliminators 


are sure 


(1) rectifier constructed especially for cathodic protection 
work and backed over years experience 
this field. 


(2) rectifier which embodies the Selenium rectifier ele- 
ment, first introduced into the United States market 
Electrical Facilities Inc. 


(3) quality unit designed give long, trouble-free serv- 
ice and operate with the highest possible efficiency. 


(4) rectifier built engineers with years direct 
experience with SELENIUM rectifier stacks. 


(5) unit complete with mounting facilities and unit 
designed and constructed every detail for quick, 
low-cost installation and for minimum cost mainte- 
nance and operation. 


are some the reasons why will pay you specify REXSELEN 
CATHODIC CORROSION-ELIMINATORS for your cathodic protection job. 
There are many Rexselen types and capacities, Rexselen unit meet every 
need. Let send you Bulletin 600 which gives more details, and when you have 
corrosion problem, our engineers will gladly all possible assistance you. 


ELECTRICAL FACILITIES, Inc. 
4224 Holden Street 


Philadelphia OAKLAND CALIF. Houston 


EXSELEN 
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Metallkunde 35, 79-84 (1943). 


38, 3238 (1944). 


The Stress-Corrosion Behavior 
Al-Zn-Mg Alloys After Thermal 
Treatment. BUNGARDT and 
GUNTHER SCHAITBERGER. Metall- 
kunde 35, 47-55 (1943). 
(1944). 


Intergranular Corrosion Cr-Ni 
Metallshutz, 44-6 (1943). 
38, 3239 (1944). 


Intercrystalline Corrosion and Its 
Dangers. Nord. 
Kemikermode, Feb. 74-95 (1939). 


Stress Corrosion Metallic Ma- 
terials. WASSERWAN. Chem. Fabrik 
14, 323-7 (1941); 2830; 
37, 2692, 3039, 4358, 5689, 
38, 5192 (1944). 


Stress-Corrosion Cracking 70-30 
Brass Amines. and 
Am. Inst. Mining 
Met. Engrs., Inst. Metals Div. Tech. 
Pub. No. 1660, pp. (1944). 
38, 1462 (1944). 


Stress Corrosion Cracking Aus- 
tenitic Stainless Steels Types 347 
Welding (N. Y.) 28, 
361s-3s (1944). 

The behavior Types 347 (18-8 
Cb) and 316 (18-8 Mo) ferrite-free 
stainless steels was compared with 
that Type 317 (25-33% estd. free 
ferrite). Three solns. were used, 42% 
and The outer fiber stress 
was 40,000 5000 psi. The soln. 
contg. HgCl, was not good test 
medium because the nature the 
pitting attack. The 42% CaCl, soln. 
cracked the ferrite-free Types 347 
and 316 but not the ferrite contg. 
Type 31%. However, when pure 
CaCl, was used the results were 
negative. The MgCl, soln. 154° 
cracked all materials about the 
same time although the cracking 
was less severe the 317. 


First Report Stress-Corrosion 
Cracking Stainless Steel Chlo- 


ride Solutions. ScHEIL, al. 


Welding (N. Y.) 22, 4935-5065 
(1943). 88, (1944). 
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Protecting Corrosion 
Southern Swamplands 


Down the southern flat lands Texas 
and Louisiana the new pipe line the 
Tennessee Gas Transmission Company en- 
counters some the worst soil corrosion 
conditions found its 1300-mile bee- 
line from Corpus Christi, Texas, Kenova, 
West Virginia. 

this section swamps, rice fields, low 
bottom lands the Gulf area, the line 
coated with Bitumastic 70-B Primer and 
Enamel give long-time, reliable protec- 
tion against deterioration from corrosion. 


Uniform coatings Bitumastic 70-B Primer 
and Enamel, together with 15-pound coal 
tar saturated asbestos felt, are applied the 
outside surface the 24-inch diameter pipe 
line traveling, cleaning, priming, coating 
and wrapping machines. 


Bitumastic Enamel has been used pro- 
tect very large percentage this country’s 
important oil and gas pipe lines against soil 
corrosion. has proved positive assur- 
ance against corrosion all types soil 
and under all variations temperature. 
gives maximum pipe line protection. 


WAILES DOVE-HERMISTON CORPORATION 


449 South Avenue, Westfield, New Jersey 


NEW YORK PHILADELPHIA CLEVELAND CHICAGO HOUSTON 
TULSA MIAMI SAN FRANCISCO LOS ANGELES 
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Abbey, Oscar 
Standard Oil Co. 
910 Michigan Ave., Chicago 80, 

Abbott, Charles 

Colorado Interstate Gas, 
Box 1087, Colorado Springs, Colo. 

Akins, Stuart 
Board Water Commissioners, 

City Co. Bldg., Denver, Colo. 

Alk, Lewis 
P.O. Box 6600A, Chicago, III. 

Allen, 

Penn. Water Power Co., 
1611 Lexington Bldg., 
Baltimore, 
Allen, Russell 
Worthington Pump Machinery Corp., 
Harrison, 
Anderson, 
Standard Oil Co. (Ind.), 
Front 19th, Whiting, Ind. 

Andrew, Harold 
Robbins Publishing Co., 

Armendt, 
Humble Refining Co., 

P.O. Box 538, Baytown, Texas. 

Arthur, 

Atlas Oil Refining Corp., 
P.O. Box 1607, Shreveport, La. 

Aude, 

Stanolind Pipe Line Co., 
P.O. Box 591, Tulsa, Okla. 

Avila, Charles 
Boston Edison Co., 
Boylston, Boston, 

Ayers, 
Plantation Pipe Line Co., 
P.O. Box 1743, Atlanta Ga. 


Bacon, Thomas 
Lone Star Producing Co., 
1915 Wood St., Dallas, Texas. 
Bagnell, William 
Ebasco Services, Inc., 
Demarest, 
Bakke, 
Houston Laboratories, 
P.O. Box 132, Houston Texas. 


Mass. 


Baldwin, 

Johns-Manville Co., 

Bangh, 


Conrad Agent, 
503 Sunderland 
Omaha Nebr. 


Roster Members 
National Association Corrosion Engineers 


Barkow, 

Sinclair Co., 

P.O. Box 2451, Houston, Texas. 
Barnard, Russell 

American Rolling Mill Co., 

703 Curtis St., Middletown, Ohio. 
Battle, Jack 

Humble Oil Refining Co., 

Box 2180, Houston, Texas. 
Beam, Russell 

American Rolling Mill Co., 

Curtis St., Middletown, Ohio. 
Beatty, 

Humble Oil Refining Co., 

P.O. Box 2180, Houston Texas. 
Bedford, 

Stanolind Oil Gas Co., 

P.O. Box 3092, Houston Texas. 
Beezley, 

United Gas Pipe Line Co., 

P.O. Box 1407, Shreveport, La. 
Bennan, James 

Jefferson Electric Co., 

25th Ave. Madison, 
Bennett, Charles 

The Okonite Callender Cable Co., Inc., 

730 21st Ave., Paterson 
Berringer, John 

Panhandle Eastern Pipe Line Co., 

P.O. Box 2180, Zionsville, Indiana. 
Blaine, Russel 

Hiram Walker Sons, Inc., 

Foot Edmund St., Peoria 
Bond, Bethel 

Texas Pipe Line Co. 


Bonner, 

Federal Telephone Radio, 

1500 Alling St., Newark, 


Bowen, Milton 
Hill-Hubbell Div., General Paint Corp., 
3091 Mayfield Cleveland 18, Ohio. 
Boyd, 
Georgia Power Co., 
P.O. Box 1719, Atlanta, Ga. 
Bradshaw, 
The Union Sulphur Co., 
Sulphur, La. 
Brance, 
Brance-Krachy Co., 
4411 Blvd., 
Houston Texas. 
Brannon, 
Humble Pipe Line Co., 
P.O. Drawer 2220, Houston 
Braun, 
Gulf Oil Corporation, 
Gulf Bldg., Pittsburgh 19, Penna. 
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115 VOLT 


FUSE 


RECTIFIER 


FOR CATHODIC PIPE LINE 
PROTECTION EQUIPMENT 


When the problem pipe line corrosion first received serious con- 
sideration, Jefferson engineers cooperated designing the special type 
transformers needed the preventive method developed corrosion 
experts. The Jefferson units quickly proved their high value actual 
field operation. 


These transformers are the two-winding type, with high grade 
low-loss electrical steel core. This feature low core loss especially 


important since continuous, hour-a-day, operation required. 
Secondary has multiplicity taps (as illustrated) provide suitable 
voltage the rectifier. The transformer the core and coil type 
suitably impregnated, equipped with screw terminals for primary and 
secondary connections and intended mounted enclosing 
case with rectifiers and other control equipment. 


JEFFERSON ELECTRIC COMPANY 


BELLWOOD (Suburb Chicago), ILLINOIS 


Canada: 
Canadian Jefferson Electric Co., 384 Pape Avenue, Toronto, Ont. 


TAPS 


Brewer, 

Humble Oil Refining Co., 

211 Humble Bldg., Houston, Texas. 
Brockschmidt, 

W.P.B. (Mississippi River Fuel Corp.), 

4428 34th St., Arlington, Va. 
Broome, 

Arkansas- Gas Co., 

Shreveport, 
Brown, 

Lone Star Gas Co., 

1915 Wood Dallas, Texas. 
Brownie, 


Canadian Western Nat. Gas, Light, 
Heat Co., Ltd., 
215 Sixth Ave., West Calgary, 
Alberta, Canada. 

Buck, Charles 
Pacific Gas Electric 
4245 Hollis St., Emeryville, Calif. 


Bull, John 
Texas Division, Dow Chemical Co., 
Texas. 
Burdsal, 
Bell Tel. Tel. Co., 
P.O. Box 811, Jackson 106, Miss. 
Burlingame, 
Natural Gas Pipeline 
Wacker Drive, Chicago 14, 


Calhoun, George 
Shell Oil Co., Inc., 
P.O. Box 2099, Houston Texas. 
Callahan, 
International Minerals Chem. Corp., 
1708 Rd., Austin 21, Texas. 
Camp, 
Humble Oil Refining Co., 
P.O. Baytown, Texas. 


Campbell, 
Hughes 


Campbell, Geraldine 
Shell Oil Co., Houston Refinery, 
P.O. Box 2527, Houston, Texas. 

Campbell, 

Houston Laboratories, 
P.O. Box 132, Houston Texas. 

Houston Pipe Line Co., 
P.O. Box 2412, Houston, Texas. 

Cates, Walter 

5717 Santa Ave., 
Los Angeles 54, Calif. 
Cauthen, 
Georgia Power Co., 
127 Butler St., S.E., Atlanta Ga. 

Cavenagh, Frank 
National Rust Proofing Co., 

1717 Blodgett, Houston, Texas. 

Chadwick, 

California Corrugated Culvert Co., 

P.O. Box 2170, Denver Colo. 
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Clarke, Tackett 
Union Sulphur Co., 
Sulphur, 
Clerc, Milton 
Dow Chemical Co., 
1522 West 6th St., Freeport, Texas. 
Cobb, Sam 
Col-Tex Refining Co., 
Colorado City, Texas. 
Cobb, Stephen 
Ebasco Services, Inc., 
Rector St., New York 
Coe, Russell 
Pipe Line Service Corp., 
Glenwillard, Penna. 
Colburn, Lyle 
Dow Chemical Co., 
Midland, Mich. 
Colley, Wallace 
Industrial Engineering Co., 
P.O. Box 2091, Houston, Texas. 
Collins, Sam 
Post Engineers, 
Camp Hulen, Texas. 
Conroy, John 
Industrial Engineering Co., 
P.O. Box 2091, Houston, Texas. 
Conway, Martin 
Lukens Steel Co., 
Coatsville, Penna. 
Cook, Marvin 
Humble Oil Refining Co., 
P.O, Box 2180, Houston Texas. 
Corey, Bruce 
Socony-Vacuum Oil Co., Inc., 
P.O. Box 1882, Wichita Kansas. 
Corfield, Guy 
Southern California Gas Co., 
Box 3249, Terminal 
Los Angeles 54, Calif. 
Cornett, 
United Gas Pipe Line Co., 
P.O. Box 1407, Shreveport, La. 
Couy, 
Duquesne Light Co. 


139 Atlantic Ave., McKeesport, Penna. 


Crews, 

Johns-Manville Co., 

Crowe, Raymond 

Stanolind Pipe Line Co., 

P.O. Box 591, Tulsa, Okiahoma. 
Culberson, 

Glidden Engineering Equipment Co., 

2615 Fannin St., Houston Texas. 
Cunningham Wm. 

Dept. Chem. Univ. Texas, 

Chem. Eng. Bldg., Univ. Texas, 

Austin 12, Texas. 
Curran, Michael 

Owens-Corning Fiberglas Co., 

404 Tower Petroleum 
Dallas, Texas, 
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Immersed corrosive sea water for over years this Hot-Dip Galvanized 
steel water pipe was found splendid condition. 


The members the American Hot-Dip Gal- 
vanizers Association have adopted and are 
pledged follow the highest standards 
the Hot-Dip Galvanizing process. Their ob- 
jective provide the maximum rust 
prevention minimum cost and promote 
through research laboratory and field 


improvements method and technique. 
There member this organization lo- 
cated near you, ready serve you any 
galvanizing problem, For information write 
the American Hot-Dip Galvanizers Associa- 
tion, Inc., First National Bank Building, 
Pittsburgh, Pennsylvania. 
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Curry, 
Kentucky Natural Gas Corp., 
P.O. Box 577, Owensboro, Ky. 


Davie, Frank 

Shell Oil Co., Inc., 

P.O. Box 329, Tracy, Calif. 
Davis, Carl 

Montana Power Co., 

Davis, Jas. 

Empire Southern Gas Co., 

P.O. Box 230, Fort Worth, Texas. 
Davis, 

The Texas Pipe Line Co. 

P.O. Box 2420, Tulsa, Oklahoma. 
Day, Stephen 

Pipe Line Service Corp., 

Oil Gas Bldg., Houston, Texas. 
Dean, Roy 

Pacific Gas Electric Co., 

425 Hollis, Emeryville, Calif, 
Delf, Leslie 

Southwest Equipment Co., 

705 Sul Ross, Dallas, Texas. 
DeNoon, 

South Florida Test Service, 

P.O. Box 387, Miami Florida. 
Dodd, Geo. 

Laclede Gas Light Co., 

3950 Forest Park Ave., 

St. Louis Mo. 
Dolson, Frank E., Jr. 

War Emergency Pipe Lines, Inc., 

P.O. Box 1638, Cincinnati, Ohio. 
Doriovan, Lewis 

Consolidated Edison Co., 

Irving Place, New York 
Doolittle, Fred 


Southern California Edison Co., Ltd., 


P.O. Box 351, Los Angeles 53, Calif. 
Donnelly, Joseph 

Dept. City Transit, 

City Philadelphia, 

1320 City Annex Hall, 

Philadelphia Penna. 
Dyer, 

Ajax Pipe Line Corp 

P.O. Box 1248, Springfield, Mo. 


Eckles, 

Gulf States Utilities Co., 

362 Liberty, Beaumont, Texas. 
Elmes, Cecil 

Cecil Elmes Organization, 

Chrysler New York, 
Everst, Guy 

Okonite Co., 

Canal, Passaic, 


Fanett, 
United Gas Corp., 
P.O. Box 2628, Houston, Texas. 


Farrar, Walter 

War Emergency Pipe Lines, Inc., 

1301 Bldg., Cincinnati Ohio. 
Febrey, 

Steel Wire Co., 

Broadway, New York, 
Fenwick, Dic 

Southern Production Co., Inc., 

P.O. Box 102, Shreveport, La. 
Fickel, 

Tennessee Gas Transmission Co., 

P.O. Box 2511, Texas. 
Finley, Dozier 

The Paraffine Cos., Inc 

1550 Powell St., Emeryville Calif. 
Fischer, 

Lithgow Corporation, 

333 40th Chicago, 
Fischer, 

Crown Central Pet. Corp., 

P.O. Box 1759, Houston, Texas. 
Fisher, 

Freeport Sulphur Co., 

P.O. Drawer Freeport, Texas. 
Forbes 

Pan American Ref, Corp., 

Texas City, Texas. 
Frasch, 

Carbon 

1630 Allen Dallas, Texas. 


G 


Gaidry, 

New Orleans Public Service, Inc., 

317 Baronne St., New Orleans, La. 
Garrett, 

Thompson Pipe Steel Co., 

Box 2369, Denver, Colo. 
Gates, 

City Falls, Texas, 

Municipal Auditorium, 

Wichita Falls, Texas. 
Gear, Harry 

Midwest Engineering Tool Co., 

Neodesha, Kansas. 
Gilpin, Wm. 

Albuquerque Gas and Electric Co., 

P.O, Box 1360, 

Albuquerque, New Mexico. 
Glidden, 

Engineering Equipment Co., 

2615 Fannin St., Houston Texas. 
Goldkamp, Chris 

San Diego Gas Electric 

Electric Bldg., San Diego, Calif. 
Goldsmith, 

Brooklyn Union Gas Co., 

176 Remsen St., Brooklyn 
Gorden, 

Humble Oil Refining Co., 

P.O. Box 276, Katy, Texas. 
Gorman, Lawrence 

Consolidated Edison Co. 

New York, Inc., 

Irving Place, New York 
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with G-E 


Cathodic Protection 


RECTIFIERS 


double wall construction pre- 
vents direct internal absorption. 
the sun’s heat. 


bottom location air intake 
and exhaust helps make cas- 
ings weathertight. 


exhaust downdraft keeps intake 
screen free and 
moisture penetration. 


fan-cooled construction permits 
smaller size and weight for 
given rating and lowers the 
cost per watt output. 


units fitted compactly into tall 
narrow casings facilitate pole 
mounting. 


There complete line 
choose from 


The G-E line fan-cooled copper- 
oxide rectifiers for cathodic pro- 
tection has been developed over 
years actual field experience. To- 
day the complete G-E line provid- 
ing economical corrosion control 
safely and without inter- 
ruptions even under the most adverse 
conditions. 


BUY WAR BONDS AND KEEP THEM 


INTERMEDIATE SIZE UNIT 


For more information 
G-E Protection 
Rectifiers, just write 
Section A-351-83, Appli- 
ance and Merchandise 
Dept., General Electric 
Co., Bridgeport, Conn. 
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Graham, 

American Tel. Tel. Co., 

195 Broadway, New York 
Graves, 

Tidal Pipe Line Co., 


P.O. Box 777, Joinerville, Texas. 
Graves, 

Stratton Pipe Line Corp. 

Chicago Corp., 

Box 1072, Corpus Christi, Texas. 
Grebe, John 

Dow Chemical Co., 

Midland, Mich. 
Green, 

Hake Galvanizing Works, 

P.O. Box 372, Harvey, La. 
Gregory, Charles 

Southern Counties Gas Co. Calif., 

Hope St., 
Greve, Lyman 

Commonwealth Edison Co., 

West Adams St., Chicago, 
Griffin, 

Crouse-Hinds Company, 

2801 San Jacinto St., Houston, Texas. 
Griffin, 

United Gas Pipe Line Co., 

1515 Fairfield Ave., Shreveport, La. 
Griggs, Henry 

United Gas Pipe Line Co., 

P.O. Box 1407, Shreveport, La. 
Guinn, 

Tide Water Associated Oil Co., 

P.O. Box 731, Tulsa, Okla. 


Hadley, Raymond 

Susquehanna Pipe Line Co., 

1608 Walnut St., Philadelphia Penna. 
Halton, Myrl, 

Dearborn Chemical Co., 

2733 N.W. 24th., 
Hamilton, 

The National Smelting Co., 

412 Curtis Bldg., Detroit, 
Hanes, Henry 

United Gas Corporation, 

P.O. Box Houston Texas. 
Hargroder, 

Mathieson Alkali Works, 

Lake Charles, La. 
Harrell, David, Jr. 

International Minerals Chem. Corp., 

Old Georgetown Rd., Austin, Texas. 
Hart, Porter 

Dow Chemical Co., 

1410 4th St., Freeport, Texas. 
Heinemann, Gustave 

Southern Alkali Corp. 

P.O. Box 1341, Christi, Texas. 
Henderson. 

United Gas Corporation, 

P.O. Box 2628, Houston, Texas. 
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Los Angeles Calif. 


Oklahoma City, Okla. 


Hereford, Arthur 
International Engineering Co., 
1001 Glenn Bldg., Atlanta Ga. 
Hieronymus, 
Kansas City Power Light Co., 
P.O. Box 679, Kansas City, Mo. 
Hill, Leonard 
Kansas Nebraska Nat’l Gas Co., Inc., 
Elm Nebr. 
Hiskey, 
Dearborn Chemical Co., 
807 Mateo Los Angeles 21, Calif. 
Hodson, Fred 
Johns- Sales Corp., 
2212 Polk, Houston, Texas. 
Holloway, 
Houston Pipe Line Co., 
P.O. Box 2412. Houston, Texas. 
Holmberg, 
Phillips Petroleum Co., 
Bartlesville, Okla. 
Holsteyn, Derk 
Shell Oil Co., Shell Refinery, 


1811 LaBranch No. Houston 


Honecker, Walter 
Indiana Bell Telephone Co., 


240 Meridian, Indianapolis Ind. 


Hopkins, 

Tubescope Co., 

1107 Commerce Bldg., 

Houston Texas. 
Horne, Albert 

War Emergency Pipe Lines, Inc., 

Box Cincinnati Ohio. 
Howell, John 

Public Service Electric Gas Co., 

Howell, 

Standard Co. Calif 

225 Bush St., San Francisco 20, Calif. 
Huddleston, Wm. 

St., 

Bartlesville. Okla. 
Hughes, 

American Cast Iron Pipe Co., 

P.O. Box 1491, Dallas, Texas. 
Hugo, 

Phillips Petroleum Co., 

Bartlesville, Okla. 


Irwin, 
Rio Grande Valley Gas Co., 
and Elizabeth, 
Brownsville, Texas. 


Jacobs, 
Jacobs Wind Electric Co., 
2111 Washington Ave. N., 
Minneapolis, Minn, 

James, 
Mississippi Power Light Co., 
Lampton Bldg., Jackson, Miss. 
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Loading SOMASTIC 
Coated Pipe for export 


Permanent Pipe Protection 


SOMASTIC PIPE COATING special mixture asphalt-mastic, firmly 
applied pipe thick, seamless coating. Overlapping field joints the 
same material make this protection continuous along the pipe line. 

Fourteen years highly satisfactory service severely corrosive locations 


proves the “staying” qualities SOMASTIC 
PORTABLE PLANTS Pipe Coating. Mobile equipment available eco- MAST 
AVAILABLE recondition and coat operating PIPE COATING 


INDUSTRIAL ENGINEERING CO. 


HOUSTON, TEXAS, Box 2091 WILMINGTON, CALIFORNIA, Box OKLAHOMA, 
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Jennings, Derwyn 

Dow Chemical Co., 

1602 St., Freeport, Texas. 
Jensen, 

Public Service Co. Nor. 

1001 So. Taylor, Oak Park, 
Jessen, Frank 

Petroleum Mexicanos Gerencia 

Production, 


Articulo 123, Numero 116, Mexico, 


Johnson, 

Sinclair Refining Co., 

-901 Fair Bldg., Texas. 
Johnson, F., Jr. 

Shell Oil Co., Inc., 

P.O. Drawer Zionsville, Ind. 
Joplin, 

Buda Engine Equip. Co., 

P.O. Box 1664, Houston, Texas. 
Jordan, Harry 

American Water Works Ass’n., 

500 Fifth Ave., New York 18, 


Karraker, Ed. 

Shell Oil Co., Inc., 

P.O. Box 181, Waltham, Mass. 
Kaster, 

Oklahoma Natural Gas Co., 

624 Boston Ave., Tulsa, Okla. 
Keeling, Harry 

Southern Counties Gas Co. Calif., 

810 South Flower, 

Los Angeles 14, Calif. 
Keithley, Kenneth 

Texas-Empire Pipe Line Co., 

P.O. Box 2420, Tulsa, Okla. 
Kelly, Chas. 

Humble Oil Refining Co., 

P.O. Box 538, Baytown, Texas. 
Kelly, Thos. 

Barrett Div. Allied Chem. Dye Corp., 

Rector St., New York, 
Kendall, Verner 

National Tube Co., 

P.O. Box 266, Pittsburgh, Pa. 
Kendrick, 

United Gas Pipe Line Co., 

P.O. Box 1407, Shreveport, La. 
Kennedy, Harvey 

Gulf Research Dev. Co., 


P.O. Drawer 2038, Philadelphia, Penna. 


Kettron, Henry 

Elec. Porcelain Co., 

510 Pearl St., McComb, 
Kimbro, 

Shell Pipe Line Corp., 

P.O. Box 318, Houston, Texas. 
Kindsvater, 

Phillips Petroleum Co., 

Bartlesville, Okla. 
King, Glenn W., Lt. 

Navy, 

Niels-Esperson Bldg., Houston, Texas. 
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Klinger, 

Oildom Publishing Co., 

1217 Boulevard, Bayonne, 
Knopp, Harold 

Electric Facilities, Inc., 

4224 Holden St., Oakland Calif. 
Koenig, 

Magnolia Pipe Line Co., 

P.O. Box 900, Dallas Texas. 
Krueger, Jess 

Northern Natural Gas Co., 

1212 Elk St., Beatrice, Nebr. 
Kuhn, Robert 

Consultant, 


1664 Canal Bldg., New Orleans 12, La. 


Larrabee, 

Research Lab. Steel Corp., 

Corrosion Lab. Corp., 

Vandergrift, Pa. 
Leeds, Donnelly 

North Ind. Pub. Service, 

5265 Homan Ave., 

Hammond, Ind, 
Lester, Earl 

Kelite Products, Inc., 

807 Webster, Houston, Texas. 
Levert, Wm. 

United Gas Pipe Line Co., 

P.O. Box 1407, Shreveport, La. 
Liggett, Ernest 

Johns- Manville Sales Corp., 

1701 7th St., Tulsa, Okla. 
Ligon, John 

Sinclair Refining Co., 

901 Fair Bldg., Fort Worth, Texas. 
Lipe, DeWitt 

Interstate Oil Pipe Line Co., 

P.O. Box 750, Wewoka, Okla. 
Liston, Robert 

Cook Paint Varnish 

P.O. Box 3088, Houston, Texas. 
Logan, Kirk 

National Bureau Standards, 

Washington, 
Lowther, 

Mississippi River Fuel Corp., 

407 8th, St. Louis, Mo. 
Luger, Karl 

Luger Company, 

3618 Washington Ave., Houston, 
Lynch, Robert 

War Emergency Pipe Lines, Inc., 

Upper Darby O., 

Rd., Brookline, Pa. 


Maher, John 

John Maher 

P.O. Box 381, Houston, Texas. 
Maitland, 

American Tel. Tel. Co. 
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Martin, Wayne 

National Smelting Co., 

6700 Grant Ave., Cleveland, Ohio. 
Marx, Paul 

Maritime Comm., 

4204 Commerce Bldg., 

Washington, 
Mavor, 

James Mavor Co., 

Houston Texas. 
Maxwell, 

Wilmington, Del. 
Mayes, 

Mayes Bros., Inc., 

P.O. Box 2062, Houston, Texas. 
Meagher, 

British-American Oil Co., Ltd. 

Royal Bank 

Toronto, Ontario, Canada. 
Mellon, 

Canadian Western Nat’l Gas 

Power Co., 

215 Sixth Ave. W., 

Calgary, Alberta, Canada. 
Menaul, Paul 

Stanolind Oil Gas Co., 

1136 Lewis, Tulsa, 
Mercer, 

Field Service Maintenance Sub Office, 

Frankford Arsenal, 

Philadelphia 37, Penna. 
Meyerherm, Chas. 

Albert Ganz, Inc., 

511 Fifth Ave., New York, 
Michaud, 

Los Angeles Ref., 

Union Oil Co. Calif., 

Wilmington, Calif. 
Miller, Donald 

Public Service Company Colo., 

900-15th, Denver Colo. 
Miller, 

Ebasco Services, Inc., 

Mills, Geo. 

P.O. Box 2121, Corpus Christi, Texas. 
Mishou, 

Ajax Pipe Line Co., 

432 Landers Bldg., 

Springfield, Mo. 
Monroe, E., Jr. 

Freeport Sulphur Co., 

Port Sulphur, La. 
Morain, Jack 

Hill-Hubbell Div., 

General Paint Corp 

3091 Mayfield Rd., 18, Ohio. 
Morgan, 

United Gas Corp., 

P.O. Box 2628, Houston, Texas. 


Morse, Robert 

American Gas Elec. Serv. Corp., 

Church St., New York, 
Morton, Byron 

International Nickel Co., 

Moseley, 

South Chester Tube 

904 Esperson Bldg., Houston, Texas. 
Mudd, 

Sheil Pipe Line Corp., 

P.O. Box 2648, Houston Texas. 
Murray, 

Central Gas Utilities Co., 

304 Cedar, Abilene, Kansas. 
Myers, Leslie 

Shell Oil Co., Inc., 

P.O. Box 2527, Houston Texas. 


MacKenzie, James 

American Cast Iron Pipe Co., 

P.O. Box 2603, Birmingham Ala. 
McCarthy, Robert 

Hill-Hubbell Div. Gen. Paint Co., 

3091 Mayfield Road, 

Cleveland 18, Ohio. 
McClintock, Robt. 

Colorado Interstate Gas Co., 

P.O. Box Colorado Springs, Colo. 
McComb, Geo. 

Barrett Div. Allied Chem. Dye Corp., 

Rector St., New York, 
McDonald, Hugh 

Illinois Institute Technology, 

3300 Federal St., Chicago 16, 
McDonald, Lionel 

Shell Oil Co., Inc., Houston Refinery, 

P.O. Box 2527, Houston, Texas. 
McDonald, 

United Gas Pipe Line Co., 

P.O. Box 1407 Shreveport, La. 
McElhatton, Francis 

Panhandle Eastern Pipe Line, 

Baltimore Ave., 

Kansas City, Mo. 
McGary, 

506 Bldg., Houston, Texas. 
McGinnis, Orris 

Western Union Tel. Co. 

McGrue, 

The Atlas Cement Co., 

208 LaSalle St., Chicago 90, 
McGuire, Thomas Walker 

Cotton Valley Oprs. Committee, 

P.O. Box 1008, Cotton Valley, La. 
McNeese, 

Houston Lighting Power Co., 

Electric Bldg., 

P.O. Box 1700, Houston Texas. 
McRaven, 

War Emergency Pipe Lines, Inc., 

P.O. Box 1638, Cincinnati, Ohio. 
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REG. PAT. OFF. 


FIGHTS CORROSION 


Today, Rust-Ban protects ships, planes, 


motors and hundreds other war-vital 
machines against rust fights corrosion 
the battlefronts the world. 

Tomorrow, solutions war-time corro- 
sion problems will result new and finer 
Rust-Ban products meet eternal 


challenge. 


Rust-Ban sold Texas 


BLE OIL REFINING CO. 
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Monsanto Chemical Co., 
Longhorn Ordnance Works, 
Marshall, Texas. 


Neal, Jas. 

Owens- Corning Fiberglas Co., 

404 Tower Petroleum 

Dallas, Texas. 
Nealy, Vincent Lee 

The Texas Company 

1120 Hamilton St., Ill. 
Neill, James 

Southern Natural Gas Co., 

P.O. Box 2563, Birmingham Ala. 
Nelson, Loyd 

Shell Pipe Line Corp., 

701 Cleveland, Cushing, Okla. 
Nelson, Otis 

Houston Lighting Power Co., 

1016 Walker, Houston Texas. 
Nicholson, 

Buffalo Niagara Electric Corp., 

Dewey Ave., Buffalo, 
Noppel, 

Ebasco Services, Inc., 

Norberg, 

Nelson Elec. Mfg. Co., 

217 Detroit, Tulsa, Okla. 
Noser, 

Humble Pipe Line Co., 

P.O. Drawer 2220, Houston, Texas. 
Noyes, 

Myers Noyes, Consulting Engineers, 

319 Nixon Bldg., Corpus Christi, Texas. 


Oates, 
Houston Industrial Pipe Line Co., 
2021 Commerce Bldg., 
Houston Texas. 
O’Brien, Thos. 
Consumers Power Co., 
212 Michigan Ave., Jackson, Mich. 
O’Leary, 
Barrett Div. Allied Chem. Dye Corp., 
5225 Wilshire Blvd., 
Los Angeles, Calif. 
Olson, 
United Gas Pipe Line Co., 
P.O. Box 1407, Shreveport, La. 


Page, Milton 
Shell Pipe Line Corp., 
615 Hickory St., Colorado City, Texas. 
Parker, Ivy 
Old Ocean, Texas. 
Parker, E., Jr. 
Pan American Pipe Line Co., 
1236 Mellie Esperson Bldg., 
Houston, Texas. 


Parker, Walter 

Southern Natural Gas Co., 

Watts Bldg., Birmingham Ala. 
Peacore, 

Southern Union Gas Co. 

P.O. Box 1692, Albuquerque, 
Pearson, 

Public Service Testing Lab., 

200 Boyden Maplewood, 
Pearson, John 

Susquehanna Pipe Line Co. 

1608 Walnut St., Philadelphia, Penna. 
Peek, 

Owens-Corning Fiberglas Co., 

Nicholas Bldg., Toledo Ohio. 
Pettijohn, Dale 

Panhandle Eastern Pipe Line, 

No. Burrton, Kansas. 
Pettyjohn, 

Carbide Carbon Chemicals, 

P.O. Box 471, Texas City, Texas. 
Phillians, 

Shell Oil Co., Inc., 

Hermosa Beach, Calif. 
Phillips, Cecil, Jr. 

Humble Oil Refining Co., 

P.O. Box 536, Baytown, Texas. 
Pomeroy, Richard 

Montgomery Pomeroy, 

Room 639, Parkway 

117 Colorado, Pasadena Calif. 
Pope, Robert 

Bell Telephone Lab., 

463 St., New York 14, 
Price, Walter 

Port Commission, 

4525 Normandy Way, Houston, Texas. 
Purton, 

Utah Power Light Co. 

P.O. Box City 10, Utah. 
Pyott, William 

Great Lakes Pipe Line Co., 

P.O. Box 2239, Kansas City, Mo. 


Range, Earnest 

The Okonite Company, 

1606 Rhodes-Haverty 

Atlanta, Ga. 
Ranta, Leo 

Chicago District Pipe Line Co., 

122 Michigan Ave., Chicago 
Rasmussen, 

The Laclede Gas 

3950 Forest Park Ave 

St. Louis Mo. 
Rector, Paul 

Humble Oil Refining Co., 

Rt. 13, Box 515, Houston, Texas. 
Redington, 

National Tube Co., 

P.O. Box 265, Pittsburgh, Pa. 
Reid, Laurence 

Southern Natural Gas Co., 

P.O. Box 2653, Birmingham Ala. 
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ARSENICAL ADMIRALTY 
CONDENSER TUBES 


PROVIDE 


INCREASED RESISTANCE 


DEZINCIFICATION 


“cure-all” tube alloy, but one consider 
you’re troubled with dezincification 


THE AMERICAN BRASS COMPANY has 
been manufacturing Admiralty 
Condenser Tubes commercial basis 
since 1934. 

This alloy was introduced result 
extensive research work, begun several 
years earlier, which demonstrated that 
the addition very small percentage 
arsenic the standard Admiralty Alloy 
increased its resistance dezincification. 

The consistently satisfactory perform- 
ance Anaconda Arsenical Admiralty 
Condenser Tubes almost every kind 
service has substantiated the re- 
sults laboratory tests. 

While Anaconda Arsenical 


Admiralty Condenser Tubes have been 
quite generally used, they are especially 
which the older 


tendencies dezincify. 
TECHNICAL SERVICE 


Technical Department assist Condenser 
Tube users the selection the most 
economical tube alloy for any given set 
operating conditions. Please feel free 
call us. Publication B-2, sixth edition, 

giving detailed information 


Tube and Tube Sheet 


Alloys mailed request. 
45120 


Keep faith with your fighters and War Bonds for keeps 


ANACONDA CONDENSER TUBES 


THE AMERICAN BRASS Offices: Waterbury 88, Connecticut 
Subsidiary Anaconda Copper Mining Company 


Canada: ANACONDA AMERICAN BRASS LTD., New 
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Reily, 

Monsanto Chemical Co., 

Texas City, Texas. 
Rhodes, 

New Orleans Pub. Service Co., 

317 Baronne St., New Orleans 12, La. 
Richard, Charles 

War Emergency Pipe Lines, Inc., 

Valley Forge Hotel, 

Norristown, Penna. 
Richards, Walter 

Leschen Sons Rope Co., 

5909 Kennerly Ave., St. 
Richardson, 

City Light Traction Co., 

400 So. Ohio., Sedalia, Mo. 
Riddle, 

Columbia Eng’r Corp., 

Front, Columbus, Ohio. 
Rimbach, Richard 

Consulting Engineer, 

St., 

Pittsburgh, Penna. 
Ringer, Francis 

Interstate Oil Pipe Line Co., 

P.O. Box 801, Tulsa Okla. 
Roberts, 

Southwestern Pub. 

P.O. Box 631, Borger, 
Roberts, 

Barrett Div. Allied Chem. Corp., 

Rector St., New York 
Robinson, Harold 

Dow Chemical Co., 

Physical Research 

Midland, Mich. 
Robinson, 

Bethlehem Supply Co., 

7100 Clinton Dr., Houston, 
Roddey, Otha 

Interstate Nat’l Gas Co., 

P.O. Box 1482, Monroe, La. 
Rogers, Walter 

Gulf Oil Corporation, 

P.O. Drawer 2100, Houston, Texas. 
Rogness, 

San Diego Gas Elec., 

Electric Meter Division, 

175 11th, San Diego, Calif. 
Rolfs, 

Crutcher-Rolfs-Cummings, 

413 Esperson Bldg., Houston, 
Rosson, H., Jr. 

Humble Pipe Line 

Driscoll Bldg., Corpus Christi, Texas. 


Sanderson, Wiley 
The Detroit Edison Co., 
2000 2nd Ave., Detroit 26, Mich. 
Satterfield, James 
Mountain States Power Co., 


Serv., 
Texas. 


Texas. 


Box 512, Thermopolis, Wyoming. 


Louis 12, Mo. 


Saunders, E., Comdr. 
Bureau Yards Docks, 
Navy Dept., Room 2231, 
Washington, 
Sawyer, 
United Gas Pipe Line Co., 
Beaumont, Texas. 
Schilling, 
Southern Counties Gas Co., 
4818 Beck Ave., Bell, Calif. 
Schneider, Wm. 
Pacific Gas Electric Co., 
4245 Hollis St., Emeryville, Calif. 
Schwartz, Karl 
Tidal Pipe Line Co., 
P.O. Box 607, Conroe, 
Scott, Gordon 
Industrial Eng’r Co., 
P.O. Box 2091, Houston Texas. 
Senatoroff, 
Southern Counties Gas Co. 
810 Flower St., 
Los Angeles 14, Calif. 
Schaeffer, David 
Pasotex Pipe Line Co., 
P.O. Box 331, Wink, Texas. 
Sharpe, 
P.O. Box 2091 
Houston Texas. 
Shaw, George 
Freeport Sulphur Co., 
P.O. Box 46, Port Sulphur, La. 
Shepard, 
Office Chief Engineers, War Dept., 
5425 Connecticut Ave., 
Washington, 
Sheppard, Lyle 
Interstate Natural Gas Co., 
Box 13/, La. 
Sherer, Clayton’ 
Pennsylvania Water Power Co., 
Holtwood, Penna. 
Shields, James 
Alox Corporation, 
3943 Buffalo Ave., 
Niagara Falls, 
Shobe, 
Southern Pipe Line Corp., 
411 Broadway, 
Corpus Christi, Texas. 
Smith, V., Consultant 
Broad St. Station Bldg., 
1617 Pennsylvania Blvd., 
Philadelphia Penna. 
Smith, Olin 
United Light Power Service Co., 
United Light Bldg., 
Davenport, Iowa. 
South, 
The Texas Company, 
Southern, Charles 
Atlantic Pipe Line Co., 
P.O. Box 2819, Dallas Texas. 
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cathodic protection 


The Dow Chemical Company, pioneer producer 
magnesium America, has conducted continuing 
research program the broad field expanding the 
usefulness magnesium. The extensive range Dow 
research includes years laboratory work and field 
tests prove the value magnesium anode 
for the cathodic protection underground steel 
structures. Dow’s efforts should prove useful 
solving one the greatest problems confronting 


industry today—corrosion. 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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Speller, Frank 

Metallurgical Consultant, 

6411 Darlington, Pittsburgh, Penna. 
Spinks, Lee 

United Gas Pipe Line Co., 

2037 Elizabeth, 

Shreveport 11, La. 
Stanton, 

Arkansas-Louisiana Gas Co., 

1019 Slattery 

Shreveport, La. 
Starman, George 

Apex Smelting Co., 

2537 Taylor St., 

Chicago 12, 
Stearns, 

Stearns Co. United Gas Pipe 

Line Co. 

Box 1407, Shreveport, La. 
Steele, Edward 

Baroid Sales Div. National Lead 

830 Ducommon St., 

Los Angeles 12, Calif. 
Stephenson, 

Oil Refining Co., 

P.O. Box 1147, Corpus Christi, Texas. 
Stephenson, 

Dayton Power Light Co., 

Main St., Dayton, Ohio. 
Sterrett, Elton 
WEEKLY 

P.O. 2608, Houston Texas. 
Stewart, 

Sun Pipe Co., Sun Oil Co., 

San Jacinto Bldg., Beaumont, Texas. 
Stirling, 

Stanolind Pipe Line Co., 

P.O. Box 591, Tulsa, Okla. 
Stromquist, Russell 

Wailes Dove-Hermiston Corp., 

P.O. Box 390, Westfield, 
Stromsoe, Dougias 

Southern Pipe Casing Co., 

P.O. Box Azusa, Calif. 
Strotham, 

Smith Corp., 

520 Michigan Ave., 

Chicago 
Stuart, 

Jefferson Co., 

25th Ave. and Madison, 

Bellwood, 
Stull, 

Memphis Natural Gas Co., 

931 Sterrick Memphis, Tenn. 
Sudrabin, Leon 

Electro Rust-Proofing Corp., 

1026 Wayne Ave., Dayton, Ohio. 
Sullivan, 

Humble Oil Refining Co., 

P.O, Box 2180, Houston, Texas. 
Sutter, Carl 

Kansas Gas Electric Co., 

201 Market St., 

P.O. Box 208, Wichita 


Tator, Kenneth 

Industrial Lining Engrs., Inc., 

Edgeworth, Penna. 
Thayer, Starr 

Consultant, 

318 Southern Standard Bldg., 

Houston, Texas. 
Thomas, Arba 

American Rolling Mill Co., 

703 Curtis, Middletown, Ohio. 
Thomas, 

Peoples Water Gas Co., 

1250 20th St., 

Miami Beach 39, Fla. 
Thompson, Van 

Southern Union Gas Co., 

1104 Burt Bldg., Dallas, Texas. 
Thornhill, 

Wailes Dove-Hermiston Corp., 

P.O. Box 390, Westfield, 
Thwaits, 

American Iron Steel Co., 

350 Fifth Ave., New York 
Tisdale, 

Tidal Pipe Line Co. Tide Water 

Assoc. Oil Co., 

P.O. Box 607, Conroe, Texas. 
Titterington, 

Chemical Co., 

1507 5th, Freeport, 
Trouard, Sidney 

New Orleans Public Service Co., 

317 Baronne St., New Orleans, La. 
Troupe, Ralph 

General Tire Rubber Co., 

Baytown, Texas. 
Trundle, 

Perrault Bros., 

1130 Boston, Tulsa, Okla. 
Turner, Delber 

Petroleum Rectifying Co., 

P.O. Box 2546, Houston Texas. 


Vail, Harold 
Metropolitan Water Dist. Sou. 
3rd, Los Angeles 13, Calif. 
Van Vyver, Lt. 
Netherlands Military Mission, 
Netherlands Military Commission, 
2010 Massachusetts Ave. 
Washington 
Van Houten, 


Van Landegham, Chas. 
The Philip Carey Mfg. Co., 
Lockland, Cincinnati 15, Ohio. 
Viles, Prentiss 
Humble Oil Refining Co., 
Baytown Refinery, Baytown, Texas, 


| | | 
Room 655, 140 West St., 
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THE DEARBORN METHOD RUST PREVENTION 


has become standard. For years, NO-OX-ID, the 
original rust preventive, and NO-OX-IDized Wrappers 
have protected the pipe and service lines that insure the 
uninterrupted flow gas and oil America’s millions. 


industry, clean parts surfaces are vital fine per- 
formance. Properly coated parts wrapped 
ized Wrappers, the water moisture vapor barrier, and sealed 
in, defy corrosion accelerators the air, sea, and 
protect pipe lines for the same reasons. Write for details. 


The ORIGINAL RUST PREVENTIVE’ 


Dept. CO, 310 Michigan Ave., Chicago 


as 
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Wachter, Aaron 

Shell Development Co., 

4560 Horton St., Emeryville Calif. 
Wahlquist, 

Ebasco Services, Inc., 

Wahlquist, 

Western Union Telegraph Co., 

6281 Revere Place, Dallas 14, Texas. 
Wainman, 

Paso Natural Gas Co., 

P.O. Box 1482, Paso, Texas. 
Walczak, 

Barrett Div. Allied Chem. Dye Corp., 

Walker, Harry 

The Detroit Edison Co., 

2000 Second Ave., 

Detroit 26, Mich. 
Wallace, Wm. 

Dept. Water Supply 

City Detroit, 

Water Works Park, Detroit 14, Mich. 
Wallace, William 

Kobe, Inc. 

230 29th, 

Oklahoma City, Okla. 
Waterman, Howard 

Idaho Power Co., 

1220 Idaho St., Boise Idaho. 
Weaver, 

Public Service Co. Northern 

1319 So. Ave., Maywood, 
Whiteley, Burton, 

Gulf Oil Corporation, 

P.O. Drawer 661, Tulsa, Okla. 
Williams, 

National Cooperative Refinery 

Pipe Line Dept., 

McPherson, Kansas. 


Williamson, 
Peoples Natural Gas Co., 
545 William Penn Place, 
Pittsburgh, Penna. 

Williamson, Theodore 
Atlantic Pipe Line Co., 

P.O. Box 2819, Dallas Texas. 

Willson, 

Houston Light Power Co., 
1016 Walker St., Houston, Texas. 
Wilson, 
Tannehill, O’Riordon Wilson, 
P.O. Box 1192, Houston Texas. 
Winn, Edward 
Sun Oil Co., 
P.O. Box 2880, Dallas Texas. 
Wisdom, 
Pure Transportation Co., 
P.O. Box 2391, Beaumont, Texas. 

Wood, Hershel 

Lebanon Steel Foundry, 
1505 Commerce Bldg., 
Houston, Texas. 
Wood, Paul 
General Electric Co., 
1801 Lamar, Dallas, Texas. 


Young, Charles 
Custom House, Denver Colo. 
Young, Garth 
Signal Oil Gas Co., 
811 7th, Los Angeles 14, Calif. 


Zedler, Otto 
Gulf Ref. Co., Houston Pipe Line Div., 
P.O. Drawer 2100, Houston, Texas. 


War work Shell research laboratories 
ranges the field petroleum products 
from insecticides explosives. Shell 
processes now used under license the 
oil industry include those for toluene re- 
covery, for isomerization normal par- 
affins make high-performance aviation 
fuel, and for prevention corrosion 
products pipe lines. And its postwar 
expansion, chemical industry can draw 
prolific and economical source 
raw materials and intermediates, many 
them new, made available through 
petroleum research. 


SHELL DEVELOPMENT COMPANY 
100 Bush Street, San Francisco 
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Insulat 


FLANGES break the flow stray and galvanic currents the pipe line 
electrically insulating sections the line. They provide insulated joint incorporating 
mechanical strength with the high electrical insulating properties bakelite, which not 
affected heat, oil acids. Easily installed, they can effectively used pipe lines 
having cathodic protections. 


Insulating Flange consists two standard forged steel flanges, either 
types, electrically insulated bakelite gaskets, washers and tubes. Flanges, 
studs and nuts meet all and A.S.A. requirements. Flange Insulating Material can 
used standard flanges already installed the pipe line without necessitating redrilling 
flanges accommodate bakelite tubing slips. 


Many pipe line companies are using Phenolic Gaskets place metal gaskets, due the 
fact Phenolic Gaskets can repeatedly used over again. Complete data, including specifica- 
tions and prices furnished. Write for Bulletin 230. 


Electrical Specialties for the Petroleum Industry 


NELSON ELECTRIC MANUFACTURING CO. 


TULSA, OKLAHOMA 


217 North Detroit Telephone 2-5131 
Manufacturers of: 


Explosion Resisting Motor Controls Oil Field Motor Starters Switchboards 
Junction Boxes and Automatic Pipe Line Instrument and 
Circuit Breakers and Lighting Panels Sampling Devices Control Panels 

Cathodic Protection Equipment Unit Substations 
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goes 
underground 


help fight corrosion 


Fiberglas Underground Pipe Wrap now 
providing more efficient and economical 
method combating pipeline corrosion. 

one the forms Fiberglas Mat, 
composed porous web long fine fibers 
glass, bonded together form thin, 
felt-like material. 

Used for the protection buried pipe, 
Fiberglas Pipe Wrap readily impregnated 
and compatible with the commonly used 
impregnants. Its tensile strength pre- 
served through wide range tempera- 
tures, and exposure organic solvents and 
soil acids. Properly impregnated, Fiberglas 
Underground Pipe Wrap helps assure 
longer service life for pipes because its 


resistance physical, chemical and gal- 
vanic action. 

The smooth, cylindrical, nonabsorbent, 
noncombustible glass fibers are non- 
corrosive metals and are chemically 
stable. The high percentage, weight, 
impregnant which may used with the 
Fiberglas Pipe Wrap results continuous, 
water-tight bond with the pipe. The tensile 
and dielectric strengths this material 
vary with thickness and type binder. 
Data will furnished request. Write 
for complete information. 
Fiberglas Corporation, 1958 Nicholas Bldg., 
Toledo Ohio. Canada, Fiberglas Canada 
Ltd., Oshawa, Ontario. 


FIBERGLAS 


Reg. Pat. Off. 


UNDERGROUND PIPE WRAP 


ae 
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The combined experience our Engineers and 
Field Superintendents Exceeds 


ears 


Our research has quadrupled since Pearl Harbor. Even better 
coatings lower cost will available. Our plants various parts 
the world are working overtime War service. 


LITHGOW CORPORATION 


333 WEST 40TH PLACE CHICAGO ILLINOIS 


CONQUER CORROSION 


with these products, designed aid you your war against its destructive 
effects, offer you complete corrosion protection for all kinds above 
and below ground piping and every type industrial structure. 


HOT APPLIED PIPE LINE COATING 
COLD APPLIED COATING AND PAINTS 
“PHILIP ASBESTOS PIPE LINE FELT 
CATHODIC PROTECTION UNITS—HOLIDAY DETECTORS 


Texas-Louisiana Agent and. Distributor for Wailes Dove-Hermistan 
Corp. Philip Carey Mfg. Co. Angier Corp. 


JAMES E.MAVOR 


506 Building Telephone Charter 4-5265 
HOUSTON TEXAS 
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The New 1945 model Jacobs Wind 
Electric Pipe Line protection plant 
represents years development 
and proven dependability pipe lines 
throughout America. Hundreds 
service. Maximum output 
winds, because its larger propeller, 
extremely low annual maintenance 
cost, operating fuel expense. 


WRITE FOR LITERATURE. 


The JACOBS Wind Electric Company, Inc. 


Pipe Line Division, MINNEAPOLIS 11, MINNESOTA 


ACIPCO PIPE RESISTS CORROSION 


Mono-Cast Centrifugal Cast Iron Pipe 
High resistance Soil Corrosion 


WATER LINES 
GAS LINES 
Used extensively for: SEWER LINES 


LINES 
FOAMITE LINES, ETC. 


CONDENSER COILS 
Mono-Cast Alloy Iron 


PLAIN CARBON 


Centrifugally Cast Steel Tubes HIGH ALLOY, including 
18/8 25/20 CHROME-NICKEL 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM ALABAMA 


1 

ipe Line Protection 
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Index 


Allied Chemical Dye Corp., 


American Cast Iron Pipe Co............ 
American Hot-Dip Galvanizers 

American Locomotive, 


Crutcher-Rolfs-Cummings 
Inside Back Cover 


Dow Chemical Co., Magnesium Div..... 
Dresser Industries, Inc., 

Federal Telephone Radio Corp....... 
General Paint Corp., 


Humble Oil Refining Co...... 
Industrial Engineering Co...... 
Jacobs Wind Electric Co., 
Mavor, James E......... 
Owens-Corning Fiberglas Corp......... 
Wailes Dove-Hermiston Corp........... 


CATHODIC PROTECTION AGAINST CORROSION 


Pipe-line companies and others having underground corrosion 
problems are offered time-saving assistance through: 


Graybar Specialists, cooperating with engineers leading 
Graybar Suppliers, for consultation. 


The facilities eighty-six strategically-located Graybar 
warehouses, for fast-action service bringing together 
the required equipment and materials. 


For further information concerning Electrical Construction ma- 
terials for protective installations, call write Graybar, head- 
quarters for “Everything Electrical.” 


COMPANY 


Over Principal Cities 
EXECUTIVE OFFICES: 420 LEXINGTON AVENUE, NEW YORK 17, 
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STEARNS 


SHREVEPORT, 


